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ABSTRACT
This study i s  concerned w ith the s c ie n t if ic  method as 
re la te d  to the teach ing  of elementary-school science w ith emphasis 
on resource  education# The f i r s t  p a rt o f  the  study trace© the 
development o f the  s c ie n t i f i c  method as re la te d  to science 
education a t  th e  e leman tary~s chool level* I t  was found th a t th e  
methods o f  Rousseau, P e s ta lo sa i, and Herbart c lo se ly  approximated 
th e  s c i e n t i f i c  method as used by modern educators# The concepts 
advanced by these  European scho lars were fu r th e r  developed in  
America by the McMurrys, Dewey, and K ilpatrick#  The study shows 
th a t ,  as  th e  s c ie n t if ic  method became more w idely used in  th e  
so lu tio n  of so c ia l and educational problems, more and more 
emphasis was placed on e l  ament a ry -s  chool science* A review o f 
p resen t-day  o b jec tiv es  of science education in d ica te s  th a t  one 
of th e  major ob jec tives of elem entary-school science i s  the 
development of sk ilL s  in  using th e  s c ie n t i f ic  method#
The second phase o f the  study d ea ls  w ith the development 
o f th e  resource education movement. Since the Regional 
Conference, held in  G atlinburg, Tennessee, in  1943, considerable 
l i t e r a tu r e  has been produced emphasizing the  need of ed u ca tio n  
fo r w ise use o f  n a tu ra l resources. The rep id  spread of th is  
movement throughout the Southern S ta te s  was due p r im a r i ly  to the  
a c t iv i t ie s  o f  the Committee on Southern Regional S tu d ie s  and 
Education o f  the American Council on Education, A su rvey  o f
v l
recen t l i t e r a tu r e  revealed  th a t many schools have included 
resource education  in  the  sc ience program a t the elementary 
le v e l .  Some schools base the  e n tire  elementary science 
curriculum  on the  study o f lo c a l reso u rces. Reports from such 
schools are included in  the  study .
The f in a l  chap ter includes four u n its ,  i l lu s t r a t in g  the 
use of n a tu ra l resources in  teaching science a t  the elem entary- 
school level* Units on s o i ls  and fo re s ts  were developed fo r  th® 
th ir d  and s ix th  grades* They were planned according to  accepted 
c r i t e r i a  fo r  u n i t  construction* The general o b jec tiv es were 
se lec ted  to  conform to  the  general ob jec tives o f  elem entary- 
school science. A c tiv it ie s  which provide p u p ils  with experiences 
in  using th e  so l e n t i t le  method to  so lve problems were Included 
in  each unit* Problems presen ted  fo r so lu tion  in  the u n its  were 
based on lo ca l eomnunity problems of so c ia l s ig n ifican ce  which 
were simple enough f o r  p u p ils  to  understand and appreciate* 
S u ffic ie n t fa c tu a l inform ation was provided and d irec tio n s  fo r 
procedure given to perm it teachers to  use the u n its  without 
a ss is tan ce  from the  au thor. A bibliography o f  film s and 
reference  m ate ria ls  fo r p u p ils  and teachers was included in  each 




The method o f science* ca lled  the s c ie n t i f ic  method* has 
become the  accepted method of solving problems in. many areas 
o f  hetman endeavor* Education has come to  use i t  as a means o f 
improving content and in s tru c tio n  throughout th© school program*
I t  has become th e  gen era lly  accepted method fo r  the so lu tio n  
o f educational problems and a lso  a basic  ob jec tive  o f science 
education*
The problem fac ing  the  school ad m in istra to r and the classroom - 
teach e r o f today id  hoe to  make the  most e ffe c tiv e  use o f the 
s c ie n t i f i c  method in  the  improvement o f in s tru c tio n *  and what 
experiences w il l  be o f the most value in  helping children  develop 
the  a b i l i ty  to  use th is  method w ith t h e i r  every-day problems*
Sine© i t  i s  the method o f science* the  science c la ss  i s  the mos^ 
lo g ic a l p lace fo r  p u p ils  to  lea rn  i t s  us® and importance; and since 
science i s  now an accepted p a rt of th® curriculum throughout the 
elem entary grades* elementary teachers must concern themselves 
with th e  proper ap p lica tio n s of the s c ie n t i f ic  method to  th® 
teach ing  o f s e i z e s  to  children*
In i t s  broadest sense* the term i s  more than a method* i t  
i s  a concept* a way of thinking* a way of acting* and a way o f 
approaching a l l  of lif.®1® problems* I t  i s  as valuable to th®
2
banker, the  farm er, and the  merchant as i t  i s  to  th© pur© seienc© 
research  worker*
Due to  i t s  broad im p lica tions , th® te rn  i s  d i f f i c u l t  to  
define  i n  a concise statement* In o rder th a t  the read er may 
understand th e  te rn  as i t  i s  used in  th i s  study severa l 
d e f in itio n s  a re  quoted)
The s c ie n t i f ic  method i s  e s s e n t ia l ly  a method o f  solving 
problems th a t  p resen t e i th e r  a u t i l i t a r i a n  o r an in te l le c tu a l  
appea l,3*
B r ie f ly , the s c ie n t i f i c  method d ea ls  with a c tu a l s i tu a t io n s , 
i s  a u t i l iz a t io n  o f the p r in c ip le s  o f a n a ly s is , s e ts  up 
hypotheses th a t  are based upon t h i s  a n a ly s is , employs c a re fu l 
and accurate  measurement, includes q u a n tita tiv e  methods in  
th© treatm ent o f d a ta , and i s  free  from prejud ice  o r  emotional
b ia s ,  ̂
I t  i s  more then  a p rec ise  method however} i t  i s  as much the 
s p i r i t  in  which humanity approaches a l l  p ressing  problems as 
th e  exac titude  w ith  which these  problems are solved. I t  i s  
the s p i r i t  o f open in q u iry , o f t i r e l e s s  in v e s tig a tio n , of 
w illin g n ess to  l i s t e n  to  opposing ideas and to  give them a 
chance to  prove th e i r  worth, Above a l l ,  i t  i s  th© b e l ie f  in  
man’s  a b i l i ty  to  face th© world w ith h is  own s k i l l s  and powers 
and to  solve h is  problems through h is  own active  in te l l ig e n c e ,^
1 George Hanson Twtss, A Textbook P rin c ip le 8 
Science Teaching (New York) The Macmillan Company, 1917), p* 21*
2 L este r D* and A lice Crow, In troduction  to  .Education (New 
Yorks American Book Company, 1947), p* 510•
3  Theodore Brameld, P a tte rn s  o f Educational Philosophy 
(Xonkers-on-Hudson, lie* T o rk iW o rld  Book Company, 1950), p . 152,
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Sosas w rite rs  exp la in  th® phrase in  te rn s  of i t s  
c h a ra c te r is t ic s  * Following are s ix  fea tu res  which have been 
ca lle d  th e  ‘’d is tin g u ish in g  c h a ra c te r is t ic s  of the  s c ie n t i f ic  
method*”
X* Science i s  based on facts*
2* Science employs the p r in c ip le s  o f analysis  as a 
fundamental procedure in  the  comprehension of 
complex phenomena*
3* Science employs hypotheses in  the  th inking  involved* 
4« S c ie n t if ic  th ink ing  i s  characterized  by freedom 
from emotional bias*
5* Science u t i l i s e s  accurate measurement*
6 * Science employe q u a n tita tiv e  methods in  th e  treatm ent 
o f i t s  d a ta ,*
Other exp lanations are  in  te rn s  o f the  c h a ra c te r is t ic s  o f  
those  who a re  s c ie n t if ic  in  th e i r  a c tio n s .
C h a rac te ris tic s  o f  on© who h a b itu a lly  uses th© s c ie n t if ic
method.
1* Shows d iscrim ination  in  se lec tin g  and defin ing  
s ig n if ic a n t problems*
2* Shoes d isc rim ination  and s k i l l  in  form ulating 
hypothesis*
3 * I s  adept in  using experimen&s to  t e s t  hypothesis!
(1 ) I s  c r i t i c a l  of each step*
(2) Sees a lte rn a tiv e  to  conclusions*
4 * I s  v e r s a t i le  and c ritica l-fa inded  in  using past 
experiences and a u th o r ita tiv e  sources in  te s tin g  
hypothesis*
5 ,  la  ob jec tive  in  the  re je c tio n , m odification or 
acceptance of hypothesis as  c o n c lu s io n s .
^  G arter V. Good, A. 3, B arr, and Douglas S. S ca tes, The 
Methodology of Educational Research (Hew forks Appleton-Century- 
C ro fts , I n c . ,  19A1), P# 10*
4
6 % Recognizes th© assumptions th a t  underlie  conclusions*
7* Has s k i l l  in  s e le c tin g  and defin ing  new and s ig n if ic a n t  
problems %©3ct s te p s” *5
N oll6  recognized th a t  some step s in  th e  s c ie n t i f ic  method 
may be to o  d i f io u l t  fo r  a l l  ch ild ren  to  grasp bu t pointed out th e  
f a c t  th a t th ey  can lea rn  to  recognise and a rr iv e  a t s a tis fa c to ry  
so lu tio n s  to  simple problems a s , ”Whut happens to  snow when i t  
m e lts” o r ”Why do we have summer and w in ter”* In solving such 
problem® ch ild ren  le a rn  to  (1 ) define  problem®, (2 J suggest and 
t e s t  hypotheses, ( 3 ) draw conclusions and t e s t  them, th u s  b ring­
ing  in to  use the basic  p r in c ip le s  o f s c ie n t i f ic  procedure*
The importance of th e  s c ie n t i f ic  methods to  ©veiy-day 
l i f e  and as a  mean® o f so lv ing  so c ia l problem® has received 
considerable emphasis in  re c e n t l i te ra tu re *  According to  Bakers
Many problems facing  the world can and w i l l  be solved by 
s c ie n t if ic  procedure* Thinking people can b© tra in ed  to  
so lve problems by developing s k i l l  in  using the  ’‘s c ie n t i f ic  
method”* That i s ,  they can be tra in ed  to  ga ther su f f ic ie n t  
evidence and d a ta  r e la t iv e  to  problems which they face as 
in d iv id u a ls  and as members o f so c ie ty j they  can be tra in ed  
to  draw conclusions in  terms of ob jec tive  evidence $ and 
they  can be acquainted with th© underlying s c ie n t i f ic  f a c ts ,  
p r in c ip le s , and concepts th a t  a re  re la te d  to  liv in g  in  the 
S c ie n tif ic  Age* When people have th is  kind o f tra in in g  we 
can look forward to more c le a r ly  defined n a tio n a l p o lic ie s ,
^ N* Hldrod Bingham, ”A D irect Approach to  Teaching th e  
S c ie n t if ic  Method”, Science Education*. 31*302-205* October, 1947*
6  V ictor H* N oll, ”Th© Place of Elementary Science in  General 
E ducation ,” Science Education* 31 s221-224, October, 1947*
5
d e s irab le  le g is la t io n ,  and a so c ie ty  geared to  the  promotion 
o f  b e t te r  l iv in g  fo r  a l l  people*?
K ilp a trio k  summarised the con tribu tions of the s c ie n t if ic
method as followss
1* Through science man ge ts now f a i th  in  himself*
2* Science w ith the a id  o f  technology has made the 
modem world modem*
3* I t  has changed the th ink ing  o f modern man from main 
re lia n c e  on deductive a p r io r i  reasoning to  main 
re lia n c e  on inductive  reasoning*
4 * Science has taught man th a t the world i s  not governed 
by cap rice , but i s  understandable#
5 .  The s p i r i t  ac tu a tin g  science shows the  h ighest 
standards o f  honesty and tru th fu ln e ss  known among 
men*
6 * Science allow s s e l f - in te r e s t  no p lace  in  de te ra in ing  
r e s u l ts  o f resea rch  or in  repo rting  thereon*
7* I t  has provided methods of constructive  c rea tiv e  study 
fo r  and away more e ffe c tiv e  than  any © xpliaity  in  use 
p r io r  to  Galileo*®
From the  standpoin t o f th e  elem entary-aehool p u p ils  the
s c ie n t i f i c  method i s  a m atter o f  asking reasonable questions,
seeing  sim ple problems, find ing  the answers and so lu tio n s  through
system atic , o rd e rly  e f f o r t s ,  and applying the  knowledge thus
acquired to o th e r  s itu a tio n s*  Simple problem -solving experiences
not on ly  develop s c ie n t i f i c  h ab it but according to  Olsen are the
ac tu a l bases of fu n c tio n a l learning*
? Arthur 0* Baker, "Science in  th e  Glove land Public Schools," 
Science iSducation. 33*HG-H5> March, 1949*
® W illiam Heard K ilp a tr ic k , Philosophy of M qcatjoa  {Hew 
Xorks The Macmillan Company, 1951) * pp* 26-27*
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Real education comas about when cM ldren  in te l l ig e n t ly  
a tta c k  r e a l  problems, think them through, and then do 
something to  solve them, ivo ry  chance should th e re fo re  
be given p u p ils  to  d iscover, d e fin e , a tta c k , so lve, and 
in te r p r e t  both personal and so c ia l problems w ith in  th e  
l im ita tio n s  of t h e i r  own p resen t a b i l i t i e s ,  in te r e s ts ,  and 
needs,?
Hie elem entary teacher i s  constan tly  faced w ith the 
follow ing typo o f  questions* What fa c ts  of science are most 
im portant in  th e  l iv e s  o f ch ildren? What problems are most 
u se fu l in  developing problem -solving s k i l ls ?  What experiences 
w il l  best serve to  develop s c ie n t i f ic  a tt i tu d e s  and hab its?  What 
m a te ria ls  a re  av a ilab le  to  provide these  fact®, problems, and 
experiences? The answer to  these  questions may be found in  th e  
lo c a l  environmerrfc. Regardless o f th e  type community, whether i t  
i s  r u r a l  o r urban, th e re  i s  an abundance o f m a te ria ls  and 
problems, which may be used to  provide s a t is fa c to ry  soienoe 
experiences fo r  th e  elementary-*3chool c h ild , The type o f  
environment should deterraine the type o f science experience® 
provided by schools.
In  d iscussing  th e  com unity  as a liv in g  labo ra to ry  Olsen
said*
Within every community, la rg e  o r  sm all, urban o r r u r a l ,  
go on th© basic  so c ia l processes of g e ttin g  a l iv in g , 
preserv ing  h e a lth , sharing In  c itiz e n sh ip , rearing  ch ild ren , 
seeking amusement, expressing re lig io u s  im pulses, and th©
^ Edward G* Olsen, School and (k w « f lty  (New York* 
F re a tice -H a ll, Inc*, 1945)$ P* 33*
7
l i k e .  When p u p ils  study fa m ilia r  though a c tu a lly  unknown 
p ro cesses , develop in te l le c tu a l  p e rsp ec tiv es, improve 
emotional outlooks and serv iceab le  personal s k i l l s  as they 
observe and p a r t ic ip a te  in  these processes, they  ere 
d iscovering  fo r  themselves n o t only the problems they face , 
bu t a lso  the  resources they  can u t i l i z e  in  a ttack in g  those 
problems.
The m a te ria ls  used may vary according to  the oom unity but the 
b a s ic  problems o f  l i f e  and p r in c ip le s  o f  science remain constant 
in  any lo c a tio n .
11, PIBP03E OF TO STOX
The purpose o f  th is  study was to  tra c e  the development
o f th e  s c ie n t i f ic  method as i t  has a ffec ted  the teaching  of
0
elem entary-school science and to  i l l u s t r a t e  by the use o f 
u n its  how th i s  p rin c ip le  may be app lied  to  th e  problems o f land 
and fo re s t  conservation* By using n a tu ra l resources and lo ca l 
problems to  provide science experisnces, p up ils  develop the 
a b i l i ty  to  solve problems according to  th e  s c ie n t i f ic  method and 
a t  t t e  same tim e develop an awareness of such problems* To 
provide a ss is tan ce  fo r  elementary teachers in  using th© n a tu ra l 
resources o f a community as a means o f  tra in in g  ch ild ren  to 
feMnk re f le c t iv e ly  and govern th e i r  a c tio n s accordingly was the 
primary concern o f  th is  study,
d s e n , op. e f t  * j p • 34#
a
i n *  im m iT m o n
In  t i l l s  study th© s c ie n t i f ic  method vms considered only 
as i t  applied  to  the teach ing  o f e l  ©mentary^school science* 
Teaching u n it3 haw  been developed on fo re s ts  and so ils*  These 
a re  two o f the  n a tio n s most im portant resources and are accessib le  
to  elem entary schools* For the  purpose o f th is  study grades one 
through s ix  were considered as elem entary grades*
CHAPTER I I
DEViSLOHdSHT OF THE SCIENTIFIC METHOD AS RELATED 
TO THE TEACHING OF ELMMTARMCHOOL SCIENCE
I* INTRODUCTION
Through th e  ages man has used various moans of exp lain ing  
th e  phenomena of n a tu re . The e a r ly  Oreek Philosophers p rac ticed  
a kind o f deductive reasoning which enabled them to  exp la in  to  
th e i r  s a t is f a c t io n ,  th e  laws o f th e  universe* By means o f th e i r  
reasoning powers they  were able to  form ulate c e r ta in  so -ca lled  
laws o f na tu re  which were s a t is fa c to ry  to  them and th e i r  
contem poraries. Although A ris to tle  d id  conduct some in v es tig a tio n s  
h im se lf, h is  fo llow ers were content to  accept h is  w ritin g s a® 
a u th o r ity  in  m atters o f science and philosophy* He had taugh t, 
fo r  exasqpla, th a t  a five-pound b a l l  would f a l l  f iv e  tim es f a s te r  
than  a one-pound b a l l  because i t  was fiv e  tim es heavier* This 
seea&d to  be a  reasonable conclusion, based on co/rmon sens®, 
which stood almost two thousand years w ithout being challenged* 
A r is to t le ’ s laws were accepted as a u th o rity  which no one challenged 
o r  questioned. When an im portant question arose i t  was no t 
s e t t le d  by exp sri/sen t a t  io n , but by th e  word of authority* Th© 
p ra c tic e  o f  te s t in g  theory  by experiment and observation had no t 
come in to  use. Not u n t i l  l a te  in  the six teen th  century did 
experim entation begin to  rep lace the word of au tho rity ! then , not 
w ithout hardships on the  p a rt of the  experim enter•
10
When G alileo  conducted h ie  famous easperiment from the
lean ing  Tower o f  P isa , l a t e  in  the s ix teen th  century, he proved
th e  f a l l i b i l i t y  o f a u th o rity  and gave the  world th® s c ie n t i f ic
method o f  so lv ing  problems. Be had s ta te d  th a t  except fo r  a i r
re s is ta n c e  a l l  bodies f a l l  a t  the same rate*  learned  scho lars
o f  the  time poin ted  to  th e  au th o rity  o f A ris to tle  to  show th®
young man h is  erro r*  In a dram atic s e t t in g ,  w ith U niversity
P ro fesso rs p re se n t, G alileo  dropped two b a l ls  o f d if fe re n t  w eights
from the Leaning Tower to  prove h is  hypothesis* Contrary to  th e
expec ta tions o f the  scho lars and to  e s tab lish ed  a u th o rity , the
b a lls  read ied  the e a r th  a t  the same time* fhe  simple f a c t  thus
discovered had l i t t l e  in fluence  on th e  world a t  la rg e  but the
a c t of " te s tin g  thought" revo lu tion!zed  man*s way o f th ink ing
and gave him a new "mental ou tlook",^
K ilp a tr ic k  considered th i s  experiment the "key to  the
in te rp re ta t io n  of the modern world"* He fu r th e r  stated?
I f  the modem, world has su p e rio rity , i t  i s  not due 
to  th e  q u a lity  o f i t s  d ia le c t ic ,  but r a th e r  to  the p rin c ip le  
which G alileo  in troduced—namely, th a t  thought, to  be ^ 
acceptable must be te s te d  by i t s  observed consequences.
* William Heard K ilp a tr ic k , Education fo r a Changing 
C iv iliz a tio n  (Hew Yorks The Macmillan Company, 1926), p* 9.
2  lo o * c i t .
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XI* u m s i APPLICATIONS OF THE 3CIMXFXC 1I3SWD TO THIS
TEACHING OF SCISSOR
Before s c ie n t i f ic  d iscoveries wore applied to  th© problems 
o f  every-day l iv in g ,  education placed l i t t l e  ©mphasi s on th© 
su b jec t o f sc ien ce , e sp e c ia lly  a t  the elementary level*  As 
Parker s a id , rtHei u n t i l  n a tu ra l  science as applied  science 
profoundly a ffe c te d  p ra c t ic a l  l i f e  did i t  f in d  a p lace in  
e l«uen tary-school p ra c tic e n*^
When i t  was re a lis e d  th a t  science could improve l iv in g  
cond itions and th a t  i t s  method might be used as m  instrum ent 
fo r  so lv ing  so c ia l problems, educators saw a  need fo r  science 
t r a in in g  in  the  pub lic  schools.
Rousseau was one o f the e a r ly  th in k e rs  to  s tr e s s  the  
importance of science f o r  ch ild ren . At the  age o f twelve Sail© 
was engaged in  the study of physics, conducting experiments on 
a i r  p re ssu re , con trac tion  and expansion, equilibrium , thermometers, 
and barom eters. He was not provided instrum ents to  work w ith  but 
invented h is  own* When an experiment was decided upon la d le  
devised th e  instrum ents th a t  were needed* ̂  In  the follow ing 
sta tem ent, Rousseau emphasiaied th e  value o f science not only as
3 Samuel Chester Parker, A Textbook 3& the H istory 
Modem Elementary Education (Bostons Grim and Company, 1912), p . 117*
^  Jean Jacques Rousseau, Emil© (Bostons £» C. Heath and 
Company, 1909), PP# 138-139*
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a  means o f developing th e  power of reasoning and the  h a b it of 
in v e s tig a tio n ,  but a lso  as a  m otivating factor*
S a il  your p u p il1® a tte n t io n  to  th e  phenomena Of n a tu re , 
and you w i l l  soon render him in q u is it iv e  % But i f  you would 
keep t h i s  c u r io s ity  a l iv e ,  do n o t be in  haste  to  s a t is fy  i t*  
Ask him questions th a t  he can comprehend, and l e t  Mm solve 
them* l e t  him know a  th in g  because he has found i t  out fo r 
h im se lf, and no t because you have to ld  him o f  i t*  l e t  him 
no t le a rn  sc ience , bu t d iscover i t  f o r  himself* I f  once you 
s u b s ti tu te  a u th o rity  fo r  reason, he w il l  no t reason any 
more; he w il l  only be the  sp o rt o f o th e r-p e o p le 's  opinions***
By t h i s  method of teach ing  sc ien ce , ch ild ren  no t only developed
an in te r e s t  in  the  su b jec t but were a lso  tra in e d  In  the hab it
o f  c r i t i c a l  thinking*
Bousseau was a lso  concerned w ith science as a method o f 
acqu iring  knowledge* In  d iscussing  th i s  po in t he said?
The th in g  i s ,  no t to  teach him knowledge, but to  give 
him a love fo r  i t ,  and a good method o f  acquiring i t  when 
th i s  love has grown stronger* C erta in ly  t h i s  i® a fundamental 
p rin c ip le  in  a l l  good education .^
From th ese  statem ents i t  may be sa id  th a t Bousseau* s 
o b jec tiv es  of science were;
1 . To develop an in te r e s t  in  lea rn in g ,
2* To develop the  hab it o f c r i t i c a l  th ink ing , and
3 , To acquire a method o f investigation*
5 I b id * * P*
^ Ib id* ,  p* 131*
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Parker summarised Rousseau*a p r in c ip le s  ©f science 
in s t ru c t io n  os follow si
Such are  th© general p rin c ip le s  o f science in s tru c tio n  
according to  Bouaeeauj namely, (1 ) the ch ild  to  d iscover 
sc ien ce , n o t mereiy to  lea rn  fac to r ( 2 ) to  develop a  t a s te  
fo r  science and a command fo r i t s  method in s tead  o f lea rn ing  
a  g re a t deals ( 3 ) to  begin w ith the  common phenomena from 
h is  experiencej ( 4 ) to  follow a psychological ra th e r  than  a  
lo g ic a l  o rder] and ($) to  construct h is  own apparatus,?
During t h© time of Rousseau, geography m s  th e  p r in c ip le  
phase o f elem entary sc ien ce , consequently h is  in fluence  was 
la rg e ly  lim ite d  to  th is  subject# However, h is  methods o f 
teach ing  home geography were copied by P e s ia lo ss i and became th e  
g en era lly  accepted methods in  th is  fie ld .®  S t i l l  l a t e r ,  Herbert 
re f in e d  these  same methods and applied  them to  the teaching of 
Heliaatkunde#
Rousseau* s  p r in c ip le  o f  l e t t in g  the  ch ild  d iscover fa c ts  
by the  p ro cess o f  in v e s tig a tio n  was a b a s ic  concept lead ing  to  
the  developm ent of the  s c ie n t i f ic  method in  education as i t  i s  
known today.
Influenced  somewhat by the  w ritin g s o f  Rousseau, Pest& lossi 
promoted a  reform in  elementary education which influenced 
educational method both in  Europe and America#
P es ta lo z z i believed  th a t  the way to  knowledge was through 
the  senses. He there fo re  re je c ted  th e  t r a d i t io n a l  textbook 
method o f teaching  in  favor o f  object lessons* All sub ject m atter
^ Parker, 0£. c i t* , pp. 199-200,
® I b id , » p , 201 ,
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should b® reduced to  simple concrete ©lemenbs and th® observations 
o f  these  ©leiaanfes by the  p u p il, be considered th e  b a s is  o f methods 
i n  teach ing . Observation of th in g s , and not words was one o f h is  
fundamental p r in c ip le s  o f in s tru c tio n , which he ca lled  th® *A B 0 
o f  observation !T, In  applying t h i s  p r in c ip le  to  th e  teaching o f  
geography, Postal® azi had h is  p u p ils  stud?’ the  c o n a tio n s  in  the  
immediate environment o f the  school. A fter jacking c a re fu l 
observation  and recording a l l  f a c ts  observed tbfty would then  draw 
a  map o f  th e  area# From t h i s  beginning th© p u p ils  would gradually  
proceed to  th© study  o f world geography and i t s  re la tio n s  to  human
a c t iv ity *  9
P e sta lo z z i summarized the  importance o f observation  in  these
wordss
• * * consider no human judgement r ip e  th a t  doe© not 
appear to  you to  be the r e s u l t  o f a complete sense-impr© ssion  
o f a l l  p a r ts  o f  the ob jec t to  be judged? but on th© contrary , 
look upon eveiy judgement th a t  seems rip© before a complete 
observation  has been made as nothing bu t a worm-eaten and 
th e re fo re  apparently  r ip e  f r u i t ,  fa l le n  untim ely from the
tr e e , 10
Th© primary co n trib u tio n  o f P es ta lo z z i to  th© s c ie n t i f ic  
method o f in s tru c tio n  was h is  «A B C o f  observation1*. Although 
observation  i© an im portant aspect of th© s c ie n t i f ic  method i t  
i s  not always s c ie n t i f ic  w ith in  i ts e l f #  Observation without
9 James HuLfaem, £  H isto ry  o£ M uoatlon (Hew Xork! The 
Ronald P ress Company, 1 9 /4 ) , ' PP* 3&V-365*
Johann H einrich P e s ta lo z z i, Gertrud© |fea<fegfc $$£ 
Children (Syracuse* C* W, Bardeen P ub lisher, 1B98J, P* 132*
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purpose may be t o t a l s  u n sc ien tific*  As Herbert Spencer stated*
“The most d i l ig e n t  observation , IT no t aided by science, f a l l s  
t o  preserve from erro r*
Even though P e s ta lc s s i  p laced a l l  in s tru c tio n  in to  only 
th re e  c la s s e s , number, fo m , and language, th e  study o f science 
was by no means neg lected  in  h is  schools* He placed geography, 
p h y sica l sc ien ce , and n a tu ra l h is to ry  under the heading "language9 
and gave these su b jec ts  a reg u la r p lace in  ills  weekly schedule* 
According to  Eby and A rrew ood,^ “The lower c la ss  frata ages e igh t 
to  tw elve years 3ja P e s ta le ss i* a  school Spent two hours each week 
in  n a tu re  study , two hours in  geography, and two hours in  knowledge 
o f  country*"
The con tribu tions o f  Rousseau and P es ta lo a z i were im portant 
s tep s in  system atizing  a method o f in s tru c tio n *  However, i t  
remained fo r  Johann Fredrick Herbart to  form alise education in to  
a  science and apply system atic  th ink ing  to  the process o f 
teaching* Through h is  in s is te n c e  on accuracy, education was 
changed from a p rim arily  in s t i tu t io n a l  kind o f  thought and p ra c tic e  
in to  a sch o la rly  d isc ip line#  His theory of mental processes, 
although now questioned from an in te l le c tu a l  standpo in t, n ev erth e less , 
d id  serve as a b asis  fo r  system atic educational methodology#^ He
11 H erbert Spencer, Education (Hew York* D* Appleton and 
Company, i8 6 0 ), p* 65*
12 Frederick Bby, and Charles F l im  Arrowood, The Development 
o f  Modem Education (Now Yorks P ren tice -H all, Inc*, i ^ 4 ) ,  p7 674*
Robert U lich, Three Thousand Years o f Educational Wisdom 
(Cambridge, Massachusetts* Harvard U niversity  P ress , 1947), p . 508#
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explained h is  philosophy and methods in  o u tlin e s  o f 
Pootrin© 4 which, according to  Parker 5,i s  one of th e  most 
sy s tem atic , sane, and p ra c t ic a l  d iscussions o f  pedagogy ever 
w r it te n  fl*M xn th is  e x itin g  H erbart gave the  basis  fo r  the 
science o f education  as follows*
Ideas sp rin g  from two mala sources, . * * experience and 
s o c ia l  in tercourse*  Knowledge o f  na tu re—incomplete and 
crude—i s  derived from th e  f  onaer$ the  l a t t e r  fu rn ish es  the  
sentim ents e n te rta in e d  toward ou r fellows® n, which, f  ar from 
being praisew orthy, are on th e  con trary  o ften  very reprehensible* 
to  improve th ese  i s  th e  most urgent t&skj but n e ith e r  
to  n eg lec t the  knowledge o f  nature* I f  m  do, we may 
e r r o r ,  f a n ta s t ic a l  n o tio n s , and e c c e n tr ic i t ie s  of every  
descrip tion*  Hen 00 ,  we have two main branches of in s tru c t io n , 
th e  h i s to r ic a l  and the s c ie n t if ic *  the  former embraces not 
only h istoxy  p ro p er, but language study as w e ll: the  l a t t e r  
In c lu d es, besides n a tu ra l sc ien ce , m athematics. 15
Having th u s  c la s s if ie d  knowledge, H erbart d ivided in s tru c tio n  
in to  four stages—clea rn ess , a sso c ia tio n , system, and method*
DeGarao gave the fo llow ing explanation  o f  these  fou r stages*
In  teach ing  we need to  have (1) c learness in  the p resen ta tio n  
o f sp e c if ic  f a c t s ,  or th e  elements o f  what i s  to be m asteredj 
( 2 ) a sso c ia tio n  of th ese  fa c ts  w ith one ano ther, w ith  o ther 
re la te d  fa c ta  form erly acquired, in  order th a t  a ss im ila tio n , o r  
appreception , may be adeuately  completej (3) when s u f f ic ie n t  
fa c ts  have been c le a r ly  presented  and s u f f ic ie n tly  assim ila ted , 
they  must be sy s tem atica lly  ordered , so th a t our knowledge w i l l  
be more p e rfe c tly  u n if ie d  than i t  could be d id  wo stop sh o rt o f 
thorough c la s s if ic a t io n ,  as in  the  study o f botany, or of th© 
precap tion  o f ru le s  and p r in c ip le s , as in  mathematics and 
grasraar; ( 4 ) f in a l ly  th© f a c t s ,  ru le s ,  p r in c ip le s , and c la s s i-  
11 c a tio n s  thus f a r  assumed must bo secured fo r  a l l  time by
P arker, o&# c i t . » p* 379■
^  John F ried rich  H erbart, O utlines o f  Educational D octrine 
(New Xork* The Macmillan Company, 1901), p« 2 4 .
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th e i r  e f f ic ie n t  m ethodical apolieafylpn in  exerc ises th a t  
c a l l  fb rth  the  vigorous s e l f  a c t i v i t y  o f the pupil.!®
Th® follow ers o f  Herbart made these  steps th e  b asis  fo r
o rg an isa tio n  o f in s tru c tio n a l  units* and l a t e r  ©tanged them
in to  th e  fo U a s in g  so -c a lle d  f iv e  form al steps*
a! V f^ cep tion  of precept,
3* A sso c ia tio n  Thought. The d e riv a tio n  and arrangement 
o f  r u le ,  p r in c ip le , o r d a s s .
4* Systemization
5* Application* From knowing to  doing; use o f motor
powers* 17
In  considering these  steps as they  r e l a te  to  modem, 
in d u c tiv e , s c ie n t i f ic  research  and as s tep s in  re f le c t iv e  
th ou gh t, modem c r i t i c s  fin d  c e r ta in  d e fec ts  In  them. P a rk e r^  
p o in ted  ou t th a t  the construction  o f hypotheses and th e i r  
v e r i f ic a t io n  were n o t mentioned in  th e  formal steps* He a lso  
brought out the  f a c t  th a t  in  r e f le c t iv e  thought, th e  fa c ts  
n ecessa ry  to  so lv e  a problem are not ‘'presented* to  an in d iv id u a l 
but must be found through research .
I t  i s  n o t th e  purpose o f th is  study to  go in to  th e  m erits  
o r  dem erits o f  H e rb a r ia  methods* They a re  p resen ted  here as an 
im portant s tep  in  the  development o f modem method. They 
rep resen ted  a system atic  method su p erio r to  anything which had 
preceded them*
^  Ih ld . * pp* 53*54*
T7 I b id . ,  p* 39*
^  P arker, o&. c l t , ,  pp. 427-428♦
H arbart p laced  sp e c ia l emphasis on the  teaching  o f  h is to iy
and language but a lso  ro c o ^ ia e d  th e  need fo r science in  the
curriculum . In  d iscussing  th e  importance of Science he sa id :
To o th e rs , science may be a  p a ir  o f  spec tac les , to  m  
i t  i s  an eye, and the  b e s t o f  ey es , too# Which human beings 
possess fo r  the  contem plation of th e i r  enviroment***h© who 
considers h im self c lever w ithout s c ie n t i f ic  knowledge, 
fo s te r s  e r ro rs  in  h is  op in ions, 19
The form al s tep s  were p a r t ic u la r ly  Suited  to  th e  teaching
o f science and served a© a much needed stim ulus in  th a t  area*
Many evidences may be found o f  t h e i r  ap p lica tio n s  to  science
in s tru c t io n  i n  th e  schools o f  Germany* The follow ing lesson
in  N a tu ra l  h is to ry 8 i s  an example o f one planned fo r th ir te e n -
year o ld  boys according to  the f iv e  formal s te p s . I t  m s
tra n s la te d  from Hr, S chultze*3 Deutsche Eraiehung by Felicia,
th e  m m ~ m ®  (Anis mgu s &s* i*#)*
By Ferdinand Wemeburg (E isenach),
m *  We s h a l l  lo a m  today about th s  honey-b©©
F ir s t  steps P rep ara tio n , Before we examine i t s  s tru c tu re  
and manner o f  l i f e  more c lo se ly , t e l l  us what you already  
know about i t*
(A eiwmary o f  what the  ch ild ren  know fallows# which i s  
om itted here fo r  want o f space*}
Second step? P resen ta tio n  o f the new.
( I  only give th e  main heads ( th e  concentrations)# om itting 
th e  combinations ( re f le c tio n s )  which follow  t h e ^ a n d  
which are strengthened by looking a t l iv e  bees and t h e i r
^  Johann F ried rich  H erbert, The S e iz e s  M ucatlan. 
(B oston! B* C, Heath and Company# 1&96)* p . #3*
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productions., and fay p ic tu re s , drawings , and m icroscopical 
specimens)*
a* There are  th re e  k inds o f  beet queen, workers, and 
drones* T heir structu re*  
b* The bee community and th e i r  so c ia l l i f e *  
o* The re l ig io u s  s ig n ific an c e  o f bees among d if fe re n t 
nations*
d* The c o u n tr ie s , e sp e c ia lly  in  Germany, where honey i s  
now c h ie fly  produced*
Third step* Association* or form ation o f concepts* 
a . Comparison of th e  working bee w ith th e  queen and drone
(1 ) in  resp ec t to  t h e i r  common, ( 2 ) to  th e i r  d iverse  
c h a ra c te r is t ic s .
b* What d iffe ren ce  i s  th e re  between th e  wing of the  honey** 
bee and the  wing o f the cockchafer? (A lesson  on the  
l a t t e r  had been p rev iously  given) * 
c* Comparison between these  two in se c ts  in  th e  s tru c tu re  o f 
th e  mouth and i t s  p a r ts ,  and th e i r  mode o f feeding* 
d* Comparison o f  th e i r  mode o f development*
Fourth steps R ecap itu la tio n « or system (here th e  system atic  
summary o f  the  acquired  concepts)* 
a* Sissaary (o ra lly )  o f  the ch ie f c h a ra c te r is t ic s  o f  the  
honey-bee.
b* The p u p il w rite s  in  h is  n a tu ra l h is to ry  note-book, "The 
honey-bee belongs to  the  Hymenoptera; i t s  mouth organs 
a re  m astica to rs and H ck ers ; i t s  development tak es p lace 
through metamorphosis. The product o f  the  egg i s  a  
la rv a  w ithout f e e t ,  which becomes a puppa, which changes 
in to  a p e rfe c tly  developed insect*  Queen© and workers 
possess a s t in g ;  male bees ( th e  drones) have no such 
weapon*M
F if th  s te p t A rm iieatinn o f  concepts* Oral o r w r it te n  answers 
to  sy s tem atica lly  arranged questio n , such a® the follow ing: 
a* What organs ( l )  fo r  feeding , (2 ) fo r  defense, does the 
bee possess?
b* With what organs does i t  produce ( l )  honey; (2) wax? 
c . What a c t iv i ty  o f  the  bee e x h ib its  a kind o f  h igher mental 
process?
d* How do you explain  the meaning attached  to  the be© by a l l  
n a tio n s , e sp e c ia lly  the  ancients? 
e* What coun tries o f Europe (1) in  ancient tim es produced,
(2 ) in  modem times c h ie fly  produce, honey and wax? 
f .  From what p la n ts  ( l )  in  coun tries bordering on the
M editerranean 3e&, (2) in  no rth  Germany, do bees c o lle c t 
the  la rg e s t  amount o f honey? (The geographical d is tr ib u t io n  
o f  the most in p o rtan t p lan ts  had been taught in  the previous 
summer term) *
20
g* Describe th e  twofold re la tio n  o f  th® he® to  fkm oring 
plant®* How can w®, in  th® l ig h t  o f what w® have ju s t  
said* exp la in  th® follow ing po«n o f  Goeth®1s (a e s th e tic  
in te re s t) ?
"In colour® ra re  
A flow er b e ll  
Had e a r ly  bloomed 
In  le a f^  dell*
I t s  sweet® to  s ip  
Bee came to  glades 
Bach fo r  th e  ©th«a*
Was su re ly  made#*1
h . What do you mean by saying* "Me i s  as in d u strio u s as 
a  bee"? (moral in te r e s t )
i .  Draw as seen under the microscope (1 ) an eye* ( 2 ) a 
foohj ( 3 ) th® s t in g  o f th e  honey-bee *
j ,  Draw the ftflh t view o f  a honeycomb, etc* (a e s th e tic  
in te r e s t )* 20
In  spit® o f  the  obvious weaknesses of th is  le sso n , c e r ta in  
aspects compare favo rab le ly  w ith  a modem science u n it, I t  was 
planned according to  a d e f in i te  aim* u t i l iz e d  previous experiences 
o f  the  pupils* provided an opportunity  fo r  in d iv id u a l in v estig a tio n s 
provided an opportunity  fo r  r e f le c t iv e  thought* was co rre la ted  w ith 
o th e r  su b jec ts  * and above a l l ,  i t  moved away from the  m echanical 
process o f meanorizing fact® in to  th e  realm  o f  dynamic experiences.
As was t ru e  in  the time of Rousseau, geography was s t i l l  
th e  p r in c ip a l phase o f  science in  the  lower schools during H erbart1a 
time# Herbert*s methods were widely accepted in  the study o f  home 
geography, o r  Heimatkunde. Through the " in s tru c tio n a l walk" and
20 Henry 1£, and Bmmie Felkin, Introduction fro Hcybart..1.®.
a s s i s t  m &  M m s& m  '
Company, IB95), pp. LL8~12Q.
a
"school jocm sy" th e  p r in c ip le  o f Ind iv idua l in v e s tig a tio n  aist 
s c ie n t i f i c  observation  were u til is e d #
According to  Dodd,*^* th© "school journey*1 became quit© 
ex tensive  under th© H erbartian  in flu en ce . they  were planned 
according to  age le v e l ,  becoming more tod more ©xienaiv© each 
y e a r . Young ch ild ren  f i r s t  s tu d ied  th© school bu ild ing , 
measuring doors, windows, desk, and o ther o b jec ts  in  the  c la s s ­
room. Older, ch ild ren  used th© same method in  studying t r e e s ,  
flow ers, in se c ts  and o th e r forms o f l i f e  on the school ground.
Sach c h ild  c a re fu lly  recorded h is  f in d in g s , l a t e r  discussed them 
in  c la s s ,  and re la te d  th e i r  observation  to  previous experiences,
No u n re la ted  inform ation was introduced on these excursions, 
on ly  those th ings a c tu a lly  observed lay the ch ild ren  were considered# 
As the  c h ild  grew o ld er these  t r ip s  were increased  in  d is tan ce  from 
th e  school* At the  th i r d  school-year le v e l  boys sometimes made 
t r ip s  of se v e ra l days d u ra tio n  In to  the  Xhuringian Forest o r 
o th e r place© o f n a tio n a l im portance.
In s tru c tio n  in  the  German Slemsnfcary Schools o f th e  
n in e teen th  century probably reached i t s  n ea res t approach to  the  
s c ie n t i f ic  method in  the Hoimatkund© c la sse s ,
H erbart e s tab lish ed  a p r a c t i  ©e-school in  connection w ith 
h is  le c tu re s  a t Konigsbsrg to  teach  h is  methods to  prospective
^  Catherine X, Dodd, In troduction  t o t i e  Herbarfcito 
P r in c ip le s  o f  Teaching (London* Sonnenschein and Company, 1906),
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teachers*  Two of th e  s tu  dei&s * f i l l e r  and Rein, became w ell 
known teach ers  o f  the Herbarti&n p rin c ip les*  I t  was through 
the  studen ts o f  th ese  teachers th a t H erbart *s methods war© 
l a t e r  brought to  America*
i n *  B m w T O  o f  mm a c M t m c  m h o d  m
ALIoRICAN SCHOOLS
One o f the im portant con tribu tions o f  Europe to  American 
education  mas the  form alized Pestaloasl&nlsm O bject-lesson*
About the  middle o f th e  n in e teen th  century Edward A* Sheldon 
in troduced the  o b jec t-le sso n  in to  the normal school a t Oswego,
Hew fork* As th e  graduates from Oswego went in to  the  pub lic  
schools a s  teachers they c a r r ie d  th e  o b jec t-le sso n  method w ith 
them* The method thus became ra th e r  w idely used throughoutisoms 
p a r ts  o f  th e  country*
Sheldon* prepared sev era l textbooks on th© o b jec t-le sso n  
method which exerted  considerable in fluence  on elem entary 
education  a t  th a t  time* H is Lesson pn Objects* presented a 
graduated s e r ie s  o f lesso n s fo r  ch ild ren  between the ages of 
s ix  end fo u rteen  years* Xt contained 2X8 ob jec t le sso n s , 
covering almost every item included in  eleflontary science books 
o f  the  p resen t tim e. Although the  books contained no referenc© 
to  the teaching of sc ience, a l l  lessons were centered around 
s c ie n t i f i c  subjects*  I t  covered p la n ts , in se c ts , s h e l ls ,  m inerals,
* E. A. Sheldon, ke<woM £ 3  O bjects (Hew forks Charles 
Sch iibner and Company, 1869} *
m eta ls , t e x t i l e s ,  and various item s which, a re  now d e a l t  w ith only 
in  science classes*  l a  general the ob jec t lessons were rathafc* 
informal* However, some of them became q u ite  form alised and 
provided some system atic  t r a in in g , m  s tuden ts were required  to  
c la s s ify  o b jec ts  and describe  them in  s c ie n t i f ic  terms*
For a  tim e th e  ob j  ec t-leason  method was th e  accepted 
procedure fo r  teach ing  science su b jec ts  in  many schools through** 
ou t th e  country* The c h ie f  d i f f ic u l ty  was th a t the  o b je c t-  
le sso n  became too te c h n ic a l and gave l i t t l e  thought to  science 
as a  method, As Slavson and Speer said*
• » • elem entary science in  tu rn  grow in to  a  mass o f  
inform ation  taught by teachers as se p a ra te , unrela ted  
le sso n s  on a  g rea t v a r ie ty  o f  n a tu ra l o b jec ts  o f  a h igh ly
te c h n ic a l n a t u r e *22
According to  Paricer23 many teach e rs  thought o f the  object** 
lessons as elementary sc ience, even though the term ^elementary- 
sc ience1* d id  not come in to  general use u n t i l  la te r*  Parker 
pointed o u t th a t  th e  d iffe rence  between th e  two was a m atter o f 
c la s s if ic a t io n  ra th e r  than content*
The t r a n s it io n  from ob jec t lessons to  elementary science 
occurred in  the  St# Louis schools about 1870* S# T# H arris , 
Superintendent o f St# Louis schools a t  th a t tim e, ca rr ied  the
n
22 s # h . Slavson and Robert K* Speer, Science in  the Um 
M ueation  (New York: P ren tice  H all, In©#, 1934) , p ” 1®*
23 parlor, <£t» * pp* 332-333*
form alised  concept o f  science in to  the elementary school* He 
ju s t i f i e d  t h i s  ac tio n  on th® grounds th a t  science furn ished  th® 
th e o re t ic a l  b a s is  o f  productive in d u s try , and the consequent 
e le v a tio n  o f  the  masses o f  a l l  th e  people by means o f th e  
w ealth  c rea ted  thereby*2^ la  ad d itio n  be i t s  p ra c tic a l  values, 
H arris  saw in  science an Opportunity bo develop ^ s c ie n tif ic  
cu ltu re"*  He attem pted  to  e s ta b lis h  o rder in  science teaching , 
which up to  h is  tim e had been m  a  mot*® o r  le s s  unsystem atic 
basis*  The n e a re s t approach o f  H a rris1® method to  the  s c ie n t i f i c  
method was th e  d e fin ite n e ss  and p rec is io n  of i t s  organisation*
His method grew in  p o p u la rity  and became ^ d e l y  used , but I t ,  
to o , soon became a m atter o f  lea rn in g  s c ie n t i f ic  c la s s i f ic a t io n s * ^
I?* B©SFXNITS PUGH ARD PURPOSE OF SGIW3S W  THE
M M m f m  o m s a m m
Science occupied only a  very minor p lace  in  th® elem entary 
school curriculum  a t  th e  d o s e  o f  the n ineteen th  century. The 
t r a d i t io n a l i s t s  saw l i t t l e  d isc ip lin a ry  value in  the study of 
sc ien ce , and th® importance o f  s c ie n t i f ic  method to  ch ild ren  was 
s t i l l  a co n tro v e rs ia l issue*
The Report o f  th e  Committee o f  F iftee n  on Elementary 
Education favored the  teaching  of science bu t expressed some doubt
^  P arker, o&* £Lt*, p* 336.
Slavs on and Speer, ©£• c l t . . p* 20*
25
concerning th© value o f  th® s c ie n t i f ic  method fo r  children* Th® 
committee issu ed  th e  follow ing statem ent in  regard to  the  
teach ing  o f science*
N atural science claims a p lace in  the elem entary school 
n o t so much as d is c ip l in a ry  study sid e  by eld® w ith grammar, 
a r ith m e tic , and h is to ry , as a tra in in g  in  h a b its  o f 
observation  and in  the use o f the  technique by which such 
sc iences a re  expounded, With a knowledge of the techn ica l 
term s and some t r a in in g  in  the  methods o f  o r ig in a l 
in v e s tig a tio n  employed in  th® sc ien ces , the p u p il broadens 
h i s  views o f  th e  world and g re a tly  increases h is  capacity  to  
acquire  new knowledge* For th e  pup il who i s  unacquainted 
w ith  th e  technique o f  science has t o  pass w ithout mental 
p r o f i t  th e  numerous s c ie n t i f ic  a llu s io n s  and item s o f 
inform ation which more and mors abound in  a l l  our l i t e r a tu r e ,  
whether o f  an ephemeral or a permanent character* In an 
age whose proudest boast l a  the progress o f science in  a l l  
domains, th e re  should be in  th e  elem entary school* from th e  
f i r s t ,  a course in  th e  ©laments o f the sc ie n c e s* ^
While thus fav o rin g  th® teaching  o f science i t s e l f ,  the 
follow ing statem ent revealed  some doubt concerning th© value o f 
th® s c ie n t i f i c  method.
Her© your Committee f in d s  in  i t s  way the  question  of the 
use o f  the  f u l l  s c ie n t i f ic  method in  th® teach ing  o f  science 
i n  th e  elem entary school* Th© tru e  method ha® been ca lled  
th e  method o f  in v e s tig a tio n , but th a t  method as used by th© 
c h ild  i s  on ly  a sad c a r ic a tu re  o f th® method used fey th e  
mature s c ie n t i f i c  man. * . « An attem pt to  force th e  ch ild  
in to  the f u l l  s c ie n t i f ic  method by sp e c ia lis a tio n  would 
cause an a r r e s t  o f h is  development in  the o th e r  branches o f 
human lea rn in g  ou tside  o f  h is  sp ec ia lity *  • * • your Commit be© 
does nob attem pt to  s ta te  th e  exact proportion  in  which th e  
c h ild , a t  h is  v a rio u s  degrees o f  advancement, may b© ab le  to
^  N ational Education A ssociation , Bsport ©,£ the  Committee 
0f  F ifteen  on Elementary Education (How Yorks The American Book 
Company, 1895), p* W*
dispense w ith th© guiding in fluence  o f  teacher and textbook 
in  h is  in v e a tig a tio n s ,  but they p ro te s t  s tro n g ly  against the  
i l l u s t i o n  under ■which c e r ta in  sealous advocates o f  th e  e a r ly  
in tro d u c tio n  o f s c ie n t i f ic  method seem to  la b o r*^7
Concerning th e  value of the s c ie n t if ic  method* the  re p o r t
d id  s ta te ,  however, that* ’̂ v e r th s l e a s  th i s  good should be kept
in  view frcm th® f i r s t  year o f  th© elem entary schoo l, and there
should be a con tinual approach to  i t * û
The follow ing statem ent a in d ic a te  considerable disagreement 
among the  members o f  th e  Committee concerning th e  use of the 
s c ie n t i f i c  method. One member s ta te d i
While agreeing f u l ly  w ith  th® m ajority  o f  th© Committee 
th a t  the f u l l  s c i e n t i f i c  method should no t be app lied  to  
the  study o f elem entary science by young ch ild ren , y e t X 
am compelled to  favo r more o f experiraentation and observation  
by the c h ild , and le s s  of t e l l in g  by th© teacher than  th e  
re p o r t  would seem to  favo r. '
Another member gave a somewhat d if fe re n t  opinion in  these
words*
S a tu ra l sc ien ces , a s  stud ied  in  elem entary schools do 
very  l i t t l e  pedagogieally  fo r th© mind*
These s tu d ie s  may o r  may n o t c u lt iv a te  h a b its  o f 
observation# Science involves g e n era lisa tio n s  th a t  belong 
to  a stage of development l a t e r  than  th© primary schoo ls#30
This oonfhsion and c o n f l ic t  concerning th e  p lace  end 
purpose o f sc ience in  the  elem entary school continued w ell in to
27  I b i d . ,  p . 78-81.
28 Ib id . .  p . 81.
th e  tw en tie th  century* Meanwhile, the nature^siudy movement had
made i t s  beginning and subsequently th e re  arose m m  d iffe ren ces
o f  opinion concerning na tu re-study  and n a tu ra l science*
Th© f i r s t  issu e  o f  the Hature-Study Mvlem. An an
attem pt to  c la r i f y  th e  s i tu a t io n , de fined  th e  scope o f n a tu re -
study in  a r a th e r  broad sense* According t o  th i s  re p o rt,
natiare-etudy covered a l l  rtnatural-sci© ne9 H stu d ies  in  the
elem entary grades and included a l l  phases of both physical and
b io lo g ic a l sciences* Such sp e c if ic  su b jec ts  as* th e  n a tu ra l
h is to ry  of p la n ts  and anim als, elementary a g r ic u ltu re , physica l
sc ien ce , th e  physica l s id e  o f  geography, physiology, and hygiene
were included in  th© na tu re-study  program#
N aturo-study was c r i t ic iz e d  on the grounds th a t  i t  taugh t
few s c ie n t i f ic  fa c ts  and had only a e s th e tic  values* There can
be no doubt, however, th a t  the  proponents o f the movement saw
an opportun ity  to  teach both the fa c ts  and method o f science
w hile  a t  the  same time developing a la s t in g  apprecia tion  fo r
nature* The aims o f na tu re-study  as s ta te d  by Bigelow weret
1 * To give general acquaintance w ith and in te r e s t  in  
common o b jec ts  and processes in  nature*
2 * To give th© f i r s t  t r a in in g  in  accurate observing 
as a means o f gaining knowledge d ire c t  from n a tu re , 
and a ls o , i n  the sim plest comparing, c la ss ify in g , and 
Judging values o f f a c t s 5 in  o ther words, to  give th© 
f i r s t  t r a in in g  in  th© sim plest processes of th© 
s c ie n t i f ic  method*
&  S d ito ra l ,  The Kature-Study Review* 1*1, Ho* 1 , January,
1905.
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3* to  give p u p ils  u se fu l knowledge concerning n a tu ra l 
o b jec ts  and processes as they  d ir e c t ly  a f fe c t  human 
l i f e  and in te rea ts* 3 2
A ctually  th e  d iffe rence  between natu re  study and science
was a m atter o f  approach and method ra th e r  than content*
Goni3tock33 poin ted  out th a t  na tu re-study  was not
elem entary science  because o f  i t s  po in t o f attack* Science
follow s a lo g ic a l  o rd e r, beginning with the  simple and moving
to  th e  complex* N ature-study began w ith  any chance ob jec t which
a tt r a c te d  th e  child* s a t te n t io n , such as a ro b in , a le a f ,  o r a
b u tte rf ly #  She considered na tu re-aiudy  a good science w ith in  i t s
l im i ts ,  bu t d id  not claim  th a t  i t  was as comprehensive as science
i ts e l f *  H ature-study was not meant to  be a  d r i l l ,  and Comstock
warned th a t  i t  should be dropped as soon as i t  became a task*
Other s tuden ts o f th e  movement took an e n t i r e ly  d if fe re n t
viewpoint* Hapeer said*
F in a lly , and most im portant, i t  i s  a function o f na tu re  
study to d r i l l  th e  ch ild  in  s c ie n t i f ic  th ink ing  * * * to  
teach him to  reason fo r  h im self and to  reason to  co rrec t 
conclusions on th e  basis  o f h is  own observations* the  
tern observe i s  now used, not in  th e  sense o f seeing , but 
means achieving im pressions through any o r  a l l  o f  the 
senses* 34
32 Maurice A* Bigelow, "Ikiucational Values and Aims of 
H&ture-Sturiy, n The ffaturs-Study Mvim* 1*49-57, No* 2, March,
1905*
^  Anna Botaford Comstock, Handbook o f  Kature-Stud:/ (Ith aca , 
Hew fork* Comstock Publishing Company, Inc*, 1911), PP« 5-6.
34 Louis W* Rapeer, Teaching ifeementanr School Subjects 
(Hew Yoxkt Charles Scribner*a dons, 1917), p* 344*
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R© poin ted  out th© Importance o f na tu re-study  as a mean© of 
teach ing  th© method o f science as follows i
Nature study has one o f the la rg e s t  op p o rtu n ities  in  
education* I f  the average ch ild  can be so taught the 
value o f the  s c ie n t i f ic  method of th ink ing  and so d r i l le d  
in  i t  th a t  he w ill  use i t  in  the so lu tio n  o f the  d a ily  
problems of l a t e r  l i f e ,  the  school w il l  have admirably- 
served i t s  day and generation* 35
The u ltim ate  value o f na tu re  study to  the development of 
s c ie n t i f ic  th ink ing  was determined by the methods o f  the 
in d iv id u a l teacher* Memorizing names o f t r e e s ,  flow ers, b ird s , 
and b u t te r f l i e s ,  obviously con tribu ted  ho more to  s c ie n t if ic  
thought than memorizing l in e s  o f  poetry  o r  d a tes  in  h istory*  I f ,  
on the  o th er hand these  ob jec ts  were stud ied  in  terms o f th e i r  
re la tio n sh ip s  to  one another and to  human beings, i f  system atic 
in v e s tig a tio n s  o f n a tu ra l phenomena were conducted and proper 
g e n e ra lisa tio n  made, then natu re  study was an instrum ent fo r  
advancing the methods o f science*
Mature study, though serv ing  a valuable purpose in  i t s  
p lac e , did  not always produce d esirab le  re s u l ts  in  h ab its  o f 
s c ie n t i f ic  thinking* C ertain  educational leaders f e l t  a need 
fo r  more sp e c if ic  science tra in in g  a t  the elementary le v e l ,  but 
recognized the  lack  o f  proper methods fo r  i t s  teaching* Charles 
Udtfurry placed n a tu ra l science next to  h is to ry  in  importance as
35 Ib id . ,  p . 346.
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an ela&entary-aohool su b je c t, b u t deplored the  s ta te  o f a f f a i re  
a t  th a t  time by the  follow ing statem ent i
But on account of the p resen t lack  of system and of c le a r  
purpose in  n a tu ra l science tea ch e rs , th e  f i r s t  g rea t problem 
in  the  f i e ld  o f common school e f fo r t  i s  to  se lec t the  
m ate ria l and p e rfe c t th e  method of studying natu re  w ith
c h ild re n ,36
For a number of years th e re  was l i t t l e  Improvement in  the  
s i tu a t io n . Almost te n  years l a t e r  MoEurry again ca lled  a tte n tio n  
to  the  d e fic ie n c ie s  with these wordst
In  the  nature  study and science in s tru c tio n  o f  the  common 
school, teach ers  and sp e c ia lis ts  in  elementary science have 
not ye t reached a concensus o f opinion as to  th® to p ic s  best 
su ited  fo r  the grades. The methods of Study are  also 
variab le#  37
A study by Craig in  1927 to  determine the  "p rac tice  in  the  
teach ing  o f elem entary school science** showed th a t  conditions 
had not improved# His rep o rt s ta te d  in  p a r ti
The outstanding c h a ra c te r is t ic  o f  the natu re  study and 
science program in  elementary school seemed to be a lack  
o f  organization# # • •
The m ajo rity  o f courses o f study had very l i t t l e  
organ ization  which might be termed "functional" , , * «
, ,  # nature study came to  be, in  many schools, merely 
a disconnected s e r ie s  of o b jec t lessons* « # . The lack  o f 
o rgan ization  in  the content in  th is  f i e ld  has d e f in i te ly  
in te rfe re d  with the  successfu l teaching  of sc ience, * « *
An examination o f th e  content o f courses of study, 
s y lla b i  and source books of n a tu ra l science a lso  in d ica ted  
a chaos o f  goals* * * •
Charles A# McMurrv* The Elements o f  General Method (Mew 
forks The Macmillan Company, 1 9 0 7 ™ %
37 Charles A. MaMurry, Handbook o£ P rac tise  ^  Teachers
(Hew Yorks The Macmillan Company, 191677 P* 11-3•
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O bservation and id e n tif ic a t io n  have become the  predominant 
no tes in  nature study. « * * Hence, w ith  the v i ta l  elements 
o f both s c ie n t i f ic  method and content lack ing , na tu re  study 
has become, in  many cases, a conglomeration o f busy work and 
o b jec t le sso n s.
Another a ttendan t weakness noted in  the  content and 
ob jec tiv e  o f cu rren t p ra c tic e s  in  elem entary school science 
i s  the  f a i lu re  to  develop a w ell-balanced program* * * *3®
V. EABLY IMPkOTOLMPS
Two ou tstanding  weaknesses were evident in  the  elementary-* 
school science program in  the e a r ly  p a r t  o f  th e  century* The 
f i r s t  was a lade o f  w e ll defined purposes fo r  science a t  the 
elem entary le v e l ,  and second, no s a tis fa c to ry  method had been 
developed fo r  i t s  teaching*
The w rite r  does not wish to  imply th a t  no e f fo r ts  were 
being made to  improve such unfavorable conditions* BVom the  
beginning o f the century  c e r ta in  leaders were woiking toward a 
more s c ie n t i f ic  method o f in s tru c tio n  fo r a l l  subjects* Hew 
methods were being introduced and t r ie d  out in  labo ra to ry  schools 
and in  some p u b lic  schools. Many years were to  e lap se , however, 
before  these methods came in to  general use throughout the country* 
Arthur and Charles Motiurry stud ied  under the follow ers of 
H erbart in  Germany and brought h is  methods to  America before the  
d o s e  of the  n ineteen th  century.
3® Gerald 3. Craig, C erta in  Techniques Used ixi Developing a 
Course of Study in  Science fo r  the Horace Mann Elementary School* 
C ontribution to  education No• 27(5 (Hew York* Teachers College, 
Columbia U n iversity , 1927), pp* 2-4*
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Charles MeMurxy developed, « p ro jes ts” o f  in s tru c tio n  which 
he a lso  re fe r re d  to  as * u n i ts ”* In explaining the p ro jec t he 
sa id :
The p ro je c t w ell worked out i s  simply a big object lesson  
in  the  process o f learning* • » a dem onstration o f  th e  r ig h t 
method of c o lle c tin g , o rgan ising , and m astering knowledge, 39
These p ro je c ts  were a d e f in ite  improvement over Sheldon’s O b je c t
le sso n s” in  th a t  they  were centered around a broad general top ic
and included a l l  sub jec ts  re la te d  to  the  c en tra l theme* They
provided a means of in te g ra tin g  science in to  the  curriculum
w ithout s e t t in g  i t  a p a rt as a  separate subject*
The main fe a tu re s  in  a u n it o f  study were summarised by
MeMurry as follows:
1 * I t  has in  i t  a basal id e a , a cen ter fo r  the grouping 
o f facts*  I * *
2* The u n it  o f  study has in  i t  a developing process of 
thought which i s  i t s  p rin c ip le  of growth, « • •
3 * 3uch a top lo  i s  concrete* I t s  idea  i s  embodied in  
some o b jec t, o r  person o r p rocess, l ik e  a machine or 
m anufacturing p la n t , , * •
4 * The purposive id ea  as i t  develops gathers to  i t s e l f  
an in s tru c tiv e  and valuable body of knowledge which 
i t  organizes in to  i t s  own s tru c tu re , * * *
5 * Such a la rg e  u n it  o f  study cen ters in  some p ra c tic a l  
p ro jec t l ik e  the bu ild ing  of a ra i lro a d  o r the 
lay ing  o f  an ocean cable* I t  i s  not bookish and 
school made, but p ra c t ic a l  and l i f e  made*
6 * This l i f e  p ro jec t when worked o u t, I s  found to  be the  
key and in te rp re ta t io n  to  a la rg e  number of n im llia r 
undertakings, • * *
^  Charles A. McMurry, Teaching by P ro jec ts  (New Tork: 
The Macmillan Company, 1920), p* 60*
7* Let th i s  id ea  grot* and i t  m il l  develop out of i t s  
sm all, lo c a l ,  concrete beginnings in to  a n a tio n a l 
importance*
8 * As th i s  c e n tra l idea takes ro o t and develops n a tu ra lly  
in  a  c h ild ’s mind, I t  organises h is  knowledge in to  a 
growing h a b it of thought * . * ,40
McMurry saw in  the  works of nature  la rg e  sca le  p ro jec ts  
which he considered n a tu ra l u n its  o f study* He ©aw in  these  
n a tu ra l u n its  a most s a t is fa c to ry  means o f teaching  science and 
sa id :
I t  i s  these very p ro je c ts , ob jec tive  and d ire c tly  p ra c tic a l  
in  t h e i r  bearing©, th a t  ch ildren  are b e s t able to  see the 
meaning and value o f  modem science in  i t s  influence upon 
l i f e *  What ch ild ren  in  elementary schools need i s  not a b s tra c t 
s c ie n t i f ic  p r in c ip le s , not the system atic study o f any o r a l l  
the  sciences (an im possible th in g ) , but sim ple, o b jec tiv e , 
convincing dem onstrations o f  the main ideas and uses of 
science in  the home and neighborhood and in  th e  la rg e r  world 
beyond* What could be b e t te r  fo r  ch ild ren  than to  allow them 
to  see these tang ib le  p ro je c ts  developing and working out 
th e i r  p roper, p ra c tic a l  in fluence upon the conditions of l i f e  
th a t  surround them? ̂ 3-
For u n its  in  sc ience , McMurry suggested such to p ic s  as: 
th e  re sp ira to ry  system, th e  l i f e  h is to ry  of the thousand-year 
p in e , growth o f the com  p la n t , and fo re s t reserve and fo res t 
conservation* The p ro jec t was developed around ©no of the general 
to p ic s  and o ther inform ation such as h is to ry , grammar, and number 
work was introduced a t  such tim es as i t  would b e s t con tribu te  to
th e  o v e r-a ll  progress o f th e  u n it
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Along with McMurry and h is  p ro jec t method came John Dewey
progressive education w ith it® powerful influence on
in s tru c t io n a l  methods throughout th® country* Dewey re je c te d
Herbart* s  methods as being to o  foimal and too  teacher-centered#
In  comparing Dewey* s methods to  th® formal step® o f h e rb a rt,
tteyer reduced th e  methods o f Dewey to  th e  follow ing five  steps?
1 * A ctiv ity  
2 . Problems 
3* Data 
4 .  Hypothesis 
5# ?esting42
Dewey* s methods were a much c lo ser approach to  the  s c ie n t if ic
method, and thus more usefu l in  the  teaching of science than the
formal steps o f Herbert*
Dewey p u t h is  methods in to  p ra c tic e  in  the  Laboratory School
a t the  U niversity  o f Chicago* Here experiments in  in s tru c tio n
were conducted w ith exact s c ie n t if ic  procedure* Science c la sses
were planned fo r th e  d e f in ite  purpose of tra in in g  children in  the
use o f  the s c ie n t i f ic  method* In  a rep o rt on the Dewey School,
Mayfaew and Edwards said*
S c ie n t if ic  method was th® constan tly  used to o l not alone 
in  th e  science laboratory* By common consent i t  was the 
method a t a l l  tim es and in  a l l  instruction©  where processes 
and a c t iv i t ie s  were such th a t  ac tive  in v es tig a tio n , te s tin g  
ou t o f  guesses o r th e o r ie s , imagining p ossib le  r e s u lts  o f 
th is  o r  th a t physical o r  so c ia l re la t io n  could be ca rried  o n * 43
A2 Adolph E, Ji#y«r, Ine Daveiotwmat &£ Education 4b t M  
Twentieth Century (Mew York? P ren tice  H all, Inc*, 1949)# P* 49*
43 Katherine Camp Mayhew and Anna Camp Edwards, The Dewey 
School (New York* D* Appleton-Centujy Company, Inc#, 1936), 
p* 271*
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In  th is  school every c la ss  room became a so c ia l and 
s c ie n t i f i c  lab o ra to ry  where s c ie n t i f ic  experim en ts  w ere s e le c te d  
and performed on the b asis  of th e i r  so c ia l value* A c tiv itie s  
were planned according to  the  c h ild re n 's  in te re s ts*  These 
a c t iv i t i e s  were conducted in  a manner which gave the ch ild ren  an 
opportun ity  to  le a rn  the  use o f the s c ie n t i f ic  method* Extreme 
care was exercised  to  s e le c t  science content m a te ria ls  in  keeping 
w ith the psychological age of the child# Teachers discovered the 
f a c t  th a t  3even and e ig h t year o ld  ch ild ren  could conduct c e r ta in  
types of s c ie n t i f ic  experiments provided those experiments were 
planned according to  the  c h i ld 's  viewpoint#
While conducting h is  own experiments and comparing th e  
r e s u l ts  to  a n a tu ra l force the  ch ild  i s  ab le  to  recognize under­
ly in g  p r in c ip le s  governing both , and "thus comes n a tu ra lly  in to  
possession o f  the s c ie n t if ic  method11 ♦ Furthermore, "he w il l  do 
t h i s  w ithout d ivorcing the  p lay  o f  emotion, and co lor of fee lin g  
from h is  th in k in g " * ^
The success o f the experiments in  teaching ch ild ren  the 
s c ie n t i f ic  method i s  shown in  the  follow ing summary o f r e s u l ts 8
* • # th e  mental a t t i tu d e s  o f being ob jec tive  in  s iz in g  
up a problem, a w illin g n ess  to  t ry  to  see and a b i l i ty  to  
d ire c t  th a t  seeing e ffe c tiv e ly  was so c h a ra c te r is tic  o f 
the  m ajo rity  o f the ch ild ren  who had been in  the  school fo r  
fiv e  years th a t  th is  r e s u l t  seemed to  f u l f i l l  th e  hopes with
U* I b i d . , pp. 275-281.
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which the  science "work had been planned-* The general us® of 
th e  s c ie n t i f ic  method in  a l l  l in e s  o f the  school work had 
exceeded the e a r ly  e x p ec ta tio n s* ^
The Dewey School thus proved th a t  w ith  proper experiences , 
elem entaiy-school ch ild ren  can grasp c e r ta in  aspect® of the 
s c ie n t i f i c  method, and w il l  use s c ie n t i f ic  procedure in  connection 
w ith o th e r problems.
C losely assoc ia ted  w ith the tw en tie th  century  improvement 
o f  educational method was tb s  work o f K ilp a tr ic k , Under h is  
in flu en ce , the p ro je c t method reached a high degree o f  p e rfec tio n . 
K ilp a tr ic k  did  not claim any c re d it  fo r introducing the  p ro jec t 
concept as an in s tru c tio n a l  method. N evertheless, he gave a new 
meaning to  the term. To him ifa p ro je c t was simply a purposeful 
a c t with emphasis on the  purpose'1* ^
The p ro jec t method as developed by K ilp a trick  provided 
a c tu a l problems solving experiences which were re la te d  to the 
previous experiences o f  th e  c h ild , and was based on ob jec tives 
o f th e  c h ild . Furthermore i t  made p rov ision  fo r  in d iv idua l 
d iffe ren ces  and a t the  sac© time provided fo r  cooperation and 
re s p o n s ib ili ty  in  group action* This method gave the elementary 
teacher an instrum ent fo r  teaching science according to a
*5 Ib id . .  pp. 308-309.
iYllliaia Hoard K ilp a tr ic k . Thg, Pro.laot Me t  tod . Taachara 
College B u lle tin , Tenth S e rie s , No* 3\Hew Xorki Teachers College, 
Columbia U n iversity , 1918), p* 6 *
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s c ie n t i f i c  procedure and marked th e  beginning o f a new era  in  
the  f i e ld  o f  elementary sc ience ,
f t .  B3CKBT TBEMDS
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the Stu&r o f Education published in  1932 ,  m $ m  attem pt to  
e s ta b lis h  a  d e f in i te  p lace fo r science in  the  elementary and 
secondary schools * The Yearbook o ffered  considerable c r i t ic ism  
o f  the science program then  in  ex is ten ce , p a r t ic u la r ly  in  th® 
m u lt ip l ic i ty  o f o b jec tiv es and the methods of in s tru c tio n . The 
Committee d id  not se t up sp e c if ic  ob jec tives fo r science, but 
sa id  i
This committee, th en , recognises the aim o f  science 
teaching  to  be con tribu to ry  to  th e  aim o f education? v i a , , 
l i f e  enrichment, i t  recognises the ob jec tives o f the  major 
g e n e ra lisa tio n s  of science and the development o f  a ssoc ia ted  
s c ie n t i f ic  a t t i tu d e s .^7
An o u tlin e  fo r a science program fo r  each grade was given
and recommendations were made fo r ”& continuous science program,
beginning with the k indergarten  and continuing ©very y ear through
LBth e  eleaenfcary and secondary schools'*.
The F orty-S ix th  Yearbook o f th e  Society published in  194? 
was a lso  devoted to  th e  teaching  o f science and was an attem pt to
^  Gup Montrose Whipple, "A Program fo r Teaching Science*1, 
T h ir ty -F irs t  Yearbook o£ th e  National Society  st>qdy
Sducation, T a r t  1 (Bloomington, I l lin o is*  Public School Publishing 
Company, 1932), p . 57*
** Ib id . .  p . 151.
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e s ta b lis h  a  d e f in ite  p lace and purpose fo r  science in  the 
pub lic  school curriculum* The rep o rt made th ree  important 
recommendations regarding science in s tru c tio n s
1 . Science in s tru c tio n  should begin ea rly  in  the 
l i f e  of the  child*
2. AH education in  science a t  the elementary and 
secondary le v e l  should be general*
3* The development of competence in  use o f  the 
s c ie n t i f i c  method of problem -solving and the 
in cu lca tio n  o f s c ie n t if ic  a tt i tu d e s  transcend in  , g 
inqportance o ther o b jec tiv es  in  science in s tru c tio n .
Throughout the  study emphasis was placed upon the 
d e s i r a b i l i ty  o f the s c ie n t i f ic  method as a teaching procedure. 
The Committee s ta te d :
Of a l l  methods th a t have been proposed fo r  use in  the  
elem entary school, one method must have f i r s t  consideration  
in  th e  teaching of sc ience, namely the s c ie n t if ic  method*
The elements o f s c ie n t i f ic  method can be adapted to  the
le v e l o f  the ch ild ren  in  such a way th a t they  w il l  know
what they are  doing and why thev  are  doing i t  and w i l l  have 
some co n tro l over the p rocess*  50
In  o rder to  c la r if y  the  th ink ing  o f those who s t i l l  f e l t
th a t  ch ild ren  did  no t have the a b i l i ty  to  lea rn  c e r ta in  aspects
of the  s c ie n t i f ic  method the  Committee made the follow ing
statem ent:
1* Children can o rien t themselves to  problems*
2. Children can t e s t  hypotheses*
3 * Children can define problems.
49 Kelson 3, Homy, "Science Education in  American Schools, n 
F o r t y -S ix t h  Yearbook of the  National Study fo r the Society o f 
Education* P art I  (Chicago: The U niversity  o f Chicago P ress , 1947),
p. 20.
50 I b id . .  p .  9 3 .
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4* Children ean draw conclusions,
5* Children ean ©heck conclusions w ith au then tic  
m aterial*
6 * Children can focus a tte n tio n  upon the elements o f  
th e  s c ie n t i f ic  method*51
While th u s  emphasising the  importance o f  th e  s c ie n t if ic
method the  Couaaittee warns against l e t t in g  i t  monopliz© a l l
in s tru c tio n *  For tit© sake o f  m aintaining in te re s t*  child ren
should not be forced  to  use a l l  th e ir  time in  science c la sses
working with problems concerning the  s c ie n t i f ic  method*
C erta in  tren d s  have been noted recen tly  by some w riters*
Slough and Huggett c a lle d  a tten tion , to  the following fac to rs
which they re lu c ta n t ly  ca lle d  '‘trends in  e laaen tary-schoal
science n.
1 * There i s  d e f in i te ly  an increased  emphasis on science
as m  in te g ra l  p a rt o f the element a ry -sohod
program* * * *
2 ,  Science experiences are  being b u i l t  around the
so lv ing  o f  problems which are  s ig n if ic a n t to  pupils
r a th e r  than on the answering o f  unrelated  questions 
th a t s t r e s s  the  r e c a l l  o f un re la ted  s c ie n t if ic  facts* 
3* E ffb r t i s  being made to  use actual experience when*
ever p o ssib le  to  make the lea rn in g  in  science more
meaningful* In  o ther words* th e re  i s  more doing on
the p a r t  o f the ch ild ren  and le s s  reading and hearing 
about science*
4 * P e rs is te n t e f fo r t  i s  being made to f i t  the science
o ffe rin g s  and the lea rn in g  methods to  the needs*
in te re s ts*  and a b i l i t i e s  o f  the learners*
5* Much s tre s s  i s  la id  on using community resources In  
order to  b ring  science to  l ife *
^  Ib id * * PP* 93-94
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6 * Increasing  e f f o r t  i s  being made to  determine exac tly  
how science can most e f fe c tiv e ly  make i t s  unique 
co n trib u tio n  to  the  to ta l  development o f ch ild ren  and 
f i t  in to  the t o t a l  learn ing  s i t  nation# 52
These items are mere in d ica tio n s  o f  th e  d ire c tio n  in  which 
eleraentary-school science i s  progressing* More and more emphasis 
i s  being placed on science as a method ra th e r  than a source of 
c la s s if ie d  information* I t  i s  being used as a means o f  teaching 
boys and g i r l s  how to  use and con tro l th e i r  environment to  the 
b e s t advantage o f a l l  people and the conservation of n a tu ra l 
resources has become a p a r t  o f the  reg u la r science courses*
Wells a lso  noted  c e r ta in  trends and emphasised the 
importance o f teach ing  the  s c ie n t if ic  method to  ch ild ren  in  the 
follow ing statem ent:
Hie s tre s s  today—as i t  should be—i s  p u t on th e  basic 
p r in c ip le s  o f  science ra th e r  than on d e ta il*  In working 
w ith young children* content knowledge must to  a degree 
be a secondary o b jec tiv e , serving as foundation f o r  and 
bu ild ing  toward a s c ie n t if ic  a t t i tu d e  o f mind* Students 
must le a rn  a t  an e a r ly  age to  apply th e i r  learn ing  to  new 
s i tu a tio n s  and strange conditions* We must tra in  our young 
studen ts to  th ink  accu ra te ly  and a n a ly tic a lly , to  reason 
from premise to  conclusion on a fa c tu a l basis* This 
tra in in g  in  th e  s c ie n t i f ic  method i s  a most im portant 
phase o f  th e  development o f  ch ild ren 1 s minds, fo r c e r ta in ly  
hab its  o f in te l le c tu a l  honesty thus acquired w ill  remain 
through l i f e * 53
^  Glem 0 * Blough and A lbert J* Huggett, £lementary-3chool 
S cia ice  and How to  Teach I t  (New Xorki The Dryden P ress , 1951), 
p* S*
^  H arrinton -Veils, Elementary Science 4a American
Public  ichoo ls (New fo lk : McGraw-Hill Book Company, Inc*, 1951), 
p* 15-
Current lite r a tu r e  has a tendency to s ta te  o b jectiv es  in
terms o f  broad general outcomes,, thereby leaving sp e c if ic
o b jec tiv es  to  be developed a t  the lo c a l lev e l*  This I s  as i t
should b e. O bjectives are n eith er s t a t ic  nor un iversa l, they
are con stan tly  changing and must be s ta ted  in  to m s o f  lo c a l
needs, i n te r e s t s ,  and conditions* Instead o f  se tt in g  up d e f in ite
o b jec tiv es  fo r  sc ien ce  education in  the public sch o o ls , h e l l s
s ta te d  th a t  i t  shoulds
1 .  Develop func tiona l understanding o f s c ie n t i f ic  
p r in c ip le ,  such as re a l iz a t io n  o f  balance and 
interdependence in  nature*
2 * Snphasize the s c ie n t i f ic  method in  ob tain ing  and 
s i f t in g ,  evidence, lead ing  to  the basing o f  
conclusion upon the b a s is  o f that evidence*
3 . Incu lca te  an a t t i tu d e  o f  respect fo r  natural law s, 
s c ie n t i f i c  t r u th ,  and research*
4* Develop in  th e  f i e l d  and in  the classroom room 
demonstrable methods o f  e f fe c t iv e  lea rn in g * ^
Teachers are expected to  take such statements as sources
of ideas from which to develop s p e c if ic  ob jectives*  In order that
lea rn in g  experiences may be more c lo se ly  re la ted  to  the learn er1 s
in te r e s t ,  children themselves are given an opportunity to  help
w ith the s e le c t io n  o f o b jec tiv es ,
Instead o f specify ing a certa in  classroom loethod to b© used
in  teaching p u p ils the use o f the s c ie n t i f ic  method, present day
w riters  suggest that the teacher fin d  the best method by
experimentation* There i s  no “one best'1 method su ita b le  fo r  a l l
42
tim es and p la c e s , The tea ch e r must use the s c ie n t if ic  method of 
In v e s tig a tio n  in  o rder to  determine the  method o r methods which 
b est s u i t  the  needs o f  a lo c a l  s itu a tio n *
The fo r ty -d ix th  Yearbook made no attem pt to  e s ta b lish  a 
d e f in i te  classroom procedure fo r  the teaching of science , but 
gave the follow ing statem ents concerning th e  o v e ra ll plan o f 
in s tru c tio n :
1 , In s tru c tio n  should begin w ith ch ild ren  where they are*
2* There i s  v i  t a l i  aat ion w ith in  the  content o f  science,
3* Id e n tif ic a tio n s  and observations should be viewed as
means to  in te rp re ta tio n *
4* Problems and to p ic s  should no t be pursued beyond the 
le v e l  o f th e  c h i ld r e n s  span o f  in te r e s t  or th e i r  
le v e l  o f a b ility *
5* Children should be given opportunity  to  p a r tic ip a te  
in  p lanning,
6 ,  Children need r ic h  experiences w ith experimentation*
7* Children need r ic h  experiences w ith science books*
3 , P rovisions should be made fo r  the development o f  
sp e c ia l i n te r e s t ,55
In  answer to  the question  o f "how to  achieve th e  aims o f
sc ience?” and "how do ch ild ren  solve problems?" Slough and
Huggett ca lled  a tte n tio n  to  the common p rac tic e s  o f  "experimenting*
reading* observing* and tak ing  f ie ld  t r i p s ”*5^ These p ra c tic e s
have been su ccessfu lly  used on a l l  grade le v e ls  in  developing
problem solving sk i l ls *  The au thors gave the following d ire c tio n s
fo r  experimenting:
1 * Keep the experiment simple* » * *
2, Perform experiments in  such a manner as to cause ch ild ren  
to  th in k i * * •
55 Porty-Sixfch Yearbook* op* c i t . , p . 95-V8*
56 Bio ugh and Huggett* op. c i t . . p , 24,
A3
3* * P lan  experiments ex ac tly  and c a re fu lly , and l e t  
p u p ils  do as much a f  the  planning as p o ss ib le .
4* Don*t l e t  ch ild ren  make sweeping genera liza tions 
from one l i t t l e  experiment. The experiments which 
pup ils  perform genera lly  do not prove anything^ they  
merely help p up ils  understand an idea or answer to  
question* . . .
5* Lot p u p ils  themselves perform the experiment* Exper­
im ents ought to  be simple enough and safe enough fo r  
them to  do*
6 * Children themselves can o rig in a te  some—in  f a c t ,  many 
o f the experiments they do in  order to  solve a problem
7* The basic  purpose fo r  performing an experiment i s
something much broader than ju s t  to  answer the question 
raised* I f  an experiment i s  going to  be worthwhile, i t  
should a lso  help  answer questions about th ings children 
see in  the  world about them* I t  i s  th is  app lica tion  to  
r e a l - l i f e  s itu a tio n s  th a t i s  o ften  missed* The ideas 
gained through experimenting explain  th ings th a t happen 
in  our everyday l iv in g , and ch ild ren  should be helped 
to  see th a t th i s  i s  true* *
3 * Experimenting should not bo done aimlessly* I t  should 
have a sp e c if ic  purpose, and th is  puipose should be 
known and understood by a ll*
9* I t  i s  n o t always necessary o r d esirab le  to  have complete 
records o f a l l  experiments performed in  th e  elea&atary 
school. The o ld  idea o f  w riting  up in  a notebook fo r  
each experiment the o b je c t, m ateria l used, drawing, 
procedure, and re s u l ts  and conclusions i s  deadly and i s  
c e r ta in  to  take  away the n a tu ra l in te r e s t  in  experimenting 
which ch ild ren  seem to  poSsess.57
Beading must a lso  be done fo r  a purpose. Children should
read science to  fin d  the  answer to  questions and to  gain more
inform ation about the  subject* HI t  i s  no t only u se less , but i s
in ju r io u s  to  th e  mental h a b its  o f  the pup ils  to  assign  them reading
w ithout some d e f in ite  puipose*”^
57 Bio ugh and Huggett, 0£ . c i t .» p . 27* 
Twias, ojd• d t . . p .  93.
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Observation has been recognised as a desirable means o f
le a rn in g  science s in ce  the  days o f Comenius, I t  means more,
however, than Ju s t looking a t  something* Children must be
taugh t s k i l l f u l  observation* They need to  know what to  look
f o r ,  how to  f in d  what they are looking fo r , and what
g e n e ra liza tio n s  may be made from th e i r  observations*
F ie ld  t r ip s  are made fo r  the  purpose of observing, bu t
th ey , to o , mast have a sp e c if ic  purpose, and must be ca re fu lly
planned* Ju s t walking about in  the woods, school ground, o r
parks, co n trib u tes  l i t t l e  knowledge to  the pup il and even le s s
to  the development o f  d e s irab le  h ab its  o f observation* To be
e f fe c t iv e , f i e ld  t r ip s  should be mad© as a reg u la r p a rt o f the
classroom, work and planned as c a re fu lly  as any o th er p a rt o f
the in s tru c tio n a l  program*
In  a recen t p u b lic a tio n , W ells suggested the following
procedure in  so lv ing  problems according to  th e  s c ie n t i f i c  methods
1* A survey of the  general f ie ld  I s  the f i r s t  s tep  in  a 
s c ie n t if ic  preview of any s i tu a t io n .
2* D efin ition  and c la r if ic a t io n  of the  problem co n stitu te  
the  second step  in  procedure according to  the  s c ie n t if ic  
method*
3« S e ttin g  up o f working hypothesis follow s c la r if ic a t io n  
o f th e  nature  o f the  problem*
4 * Evaluation o f con tribu to ry  m ateria l i s  an e s se n tia l  step* 
5* Experimentation I s  the  most extensive phase of the 
s c ie n t i f ic  method, fo r during th is  period the  te s t in g  
o f v a l id i ty  i s  c a rried  on*
6 # Summary o f  r e s u l ts  obtained and a comparison o f these 
r e s u l ts  w ith those o f s im llla r  experiments in  the same 
or in  re la te d  f ie ld s  id  next in  sequence*
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7# Fomuiatdon o f  conclusion or conclusions based upon 
a l l  the previous* steps i s  the f in a l phase #59
The types o f  procedures outlined  above represent* not 
only* the opinions o f  a u th o r ities  in  the f ie ld  o f elam entaiy- 
school science but have been v e r if ie d  by research. They 
represent the f u l l  use o f  the s c ie n t i f ic  method in  classroom  
in s tr u c tio n . They are presented here Kith a recommendation from 
the w riter  that elementary teachers modify them according to  the  
age le v e l  o f  the group and adjust them to  the a b i l i t i e s  o f  the 
in d iv id u al child#
VII# SUM ART
The s c ie n t i f ic  method has been developed as a way o f  
teaching science and aa an ob jective  of science education through 
the e f fo r ts  o f  many pioneers in  the f ie ld  o f educational method# 
Beginning in  the classrooms o f  Rousseau* P e sta lo z z i, and 
Herbart I t  has slow ly evolved in to  an instrument o f  in stru ction  
which has brought revolutionary changes in  the teaching o f  
science in th e public schools. Content i s  no longer considered 
the c h ie f  ob jective  o f  science $ i t s  method i s  now accepted as the 
uajor purpose of science training# I ts  importance to  elementary- 
school children and th e ir  a b i l i ty  to  grasp s c ie n t i f ic  p r in cip les
^  Harrinton Wells* Secondary Science iSducation (New 'forks 
McGraw-Hill Book Company, Inc#, 1952 J* pp. 5&~6Q*
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i s  no longer a matter o f  doubt# He search has shown that 
ch ildren  can learn  to so lve  problems by s c ie n t i f ic  procedure 
and th at the hab its formed in  science c la sses  are used in  new 
s itu a t io n s . A uthorities agree that i f  children aro to develop  
the hab it o f s c ie n t i f ic  thinking necessary fo r  a su ccessfu l 
l i f e  in  the atonic age* tra in in g  in  use o f  the s c ie n t i f ic  method 
to solve everyday problems, m e t  begin at an early  age, Since 
habits and a ttitu d e s  must bo con tro lled  a t the time they are 
being formed* the elem antary-school must be concerned w ith the 
development o f  those h ab its and a ttitu d e s  which w i l l  be o f  most 
value to the average c it iz e n .
He cent changes in  methods o f  in stru ctio n  have brought 
about ohanges in  the content and m aterials o f  science c lasses#
The so ia a tific  minded teacher no longer expects pupils to  
memorize remote and unrelated fa c ts  but bases content m aterial 
upon loca l community problems and uses community resources as 
in stru c tio n a l m aterials# Aise use and proper car© o f  community 
and national resources have become an in teg ra l part o f  elementary 
science courses# The w riter  therefore proposes the organization  
o f  the aLemcntaiy-school science program on the basis  o f  community 
problems and resources. Such a program* w ell planned and 
ca r e fu lly  administered* would not only afford ample opportunity 
to  teach the s c ie n t i f ic  method but would a lso  give pupils  
p ra c tic a l experience in  applying s c ie n t i f ic  p r in cip les  to  lo c a l  
problems.
CHAPTER I I I
RESOURCE EDUCATION IN THE RL2MOTJm-5CH0QL SCXSNGB PROGRAM
I* BACKGROUND
Education fo r  wise use of resources ha3 developed in  the 
Ifaited S ta te s  in  response to  the problems o f s o i l  erosion* fo re s t  
depletion* floods* w ild life  destruction*  and e x p lo ita tio n  of 
minerals* These fac to rs  are  common enough to  cause even the  most 
casual observer to  view w ith  alarm the  rapid  shrinkage o f  American*s 
supply o f n a tu ra l resources* V isib le  danger signs were w ell 
po in ted  o u t by the  statem ent)
The warnings th a t  our n a tu ra l resources are being depleted  
and have reached the danger p o in t are w ritten  ju s t  as p la in ly  
everywhere across th e  face o f our con tinen t—in  m il l io n -a c re . 
patches o f denuded fo res ts*  abandoned farmlands* dust bowls* 
and dried-up riv e rs*  springs* and lakes* These warnings 
likew ise  have been shouted from the housetops by the prophets 
o f conservation* while tens o f thousands of so -called  "okies" 
(refugees from wrecked land) w ith in  the l a s t  decade have 
paraded back and fo r th  before our eyes on the public  highways 
crying fo r  " r e l ie f * .1
The very abundance of resources led  to  d e stru c tiv e  p rac tices
throughout the  country. Han could see no end to  the v ast fo re s ts
o r l im it  to  the  f e r t i l e  s o i ls  o f the fo r e s t  floor* hence used them
1  E ffie  G. Bathurst* "Conservation Education in  Rural 
Schools, " Yearbook The Department o f Rqral Education National 
Education A ssociation (Washington, D* C.i National Education 
Association* 1943)* P# 2.
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w ithout thought o f the  future* "E xploitation  became almost a 
n a tio n a l symbol, and a n a tio n a l scandal," 2  fh is  "national 
scandal" continued w ell in to  the p resen t century and according 
to  Whitaker*
The r e s u l ts  include the  lowered p ro d u ctiv ity  of the 
a ffe c te d  a re a , the shrinkage of economic opportunity , 
the  g re a te r  ou tlay  of human energy requ ired  to  meet given 
needs, the  declin ing  ta x  base of the governmental u n its  
involved, the weakening o f  na tiona l defense, the shrinkage 
o f resources o f value fo r  n a tio n a l tr a d e , unemployment in  
th e  dep leted  a re a s , the  forced m igration o f people, and 
the lo a s  o f the margin o f l iv in g  above a le v e l of mere
e x is te n c e  *3
The steps lead ing  to  the decline  and u ltim ate  abandonment 
o f  a community are i l l u s t r a te d  in  the follow ing account of an 
a c tu a l s itu a tio n s
Economic and c u ltu ra l decline  followed the vanishing land, 
As the top  s o i l  washed away, crop y ie ld s  dwindled u n ti l  farms 
cou ld  no longer support th e i r  owners o r  tenants* Land taxes 
went delinquent* Farmers and th e ir  fam ilies had le s s  and 
l e s s  to  spend in  town, and f in a l ly  nothing a t a ll*  S tores 
had so  few customers th a t they  could not stay  In  business. 
One by one the  people moved away, leaving behind them a 
deso la te  community* 4
2  W. J* McGlothlin, chairman, "Largo Was Our Bounty,*1 3*948 
Yearbook* As so e la tio n  fo r  Supervision and Curriculum Devslopmdftfr 
o f the  N ational Education A ssociation (Washington, D* C*t National 
Education A ssociation, 1948), p* 23*
^ Joe B ussell W hitaker, The L ife  and Beath of the L.aqd 
(N ashv ille , Tennessee* Peabody P ress, George Peabody College for 
Teachers, 1946), p* 12*
4 "Conservation Education in  American Schools, " Iw*atar~nlnth 
T sar book American  A ssociation of School Administrators (iVashington. 
8 * C.Y American A ssociation of School Administrator®, National 
Education a sso c ia tio n , 1951), P* 17*
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*Vhen “te s te d  in  terms o f human w elfare , the  d estru c tio n  o f 
n a tu ra l resources stands as one o f  the major problems facing 
tii© people o f  th e  world today, “5
Some e f fo r ts  had been made to  cope with the problem of 
resource d estru c tio n  p r io r  to  the  tw en tie th  century* "In 1903* 
however* came th e  f i r s t  e f fo r t  to  c reate  a wide public support 
f o r  c a re fu l use o f United S ta te s  n a tu ra l resotrces**^ In  th a t 
year P resident Theodore Roosevelt, ca lled  the f i r s t  White House 
Conference on conservation* Members of Congress* governors* 
s c ie n tis ts*  and educators were in v ite d  to  th e  White House to  
consider the  m atter o f conservation  of the n a tio n 's  resources* 
The in te r e s t  c rea ted  a t th is  conference caused Charles E* Van 
Rise* P resid en t o f the  U niversity  o f Wisconsin, to  d e liv e r  a 
se r ie s  o f le c tu re s  on conservation to  the students o f th a t  
un iversity*  His le c tu re s  were published in  1910 under the  t i t l e  
The Conservation of N a tu ra l Resources in  th e  United States, apd 
became a te x t  fo r  college courses in  conservation*? The work 
of Van Rise s e t the  p a tte rn  fo r courses in  conservation and was 
a beginning in  form alized conservation education which gradually  
worked i t s  way in to  th e  elementary grades*
5 Whitaker* ojc. c i t * * p* 12*
^ McGlothlin, op* c i t .* p* 27*
7
Whitaker* ojd* c i t * * p* 27*
XI* BEGINNING OF TEE RESOURCE EDUCATION UOVMBMS
Th® te rn  "Rssource-us© Education" i s  o f douthem o rig in  and 
the  movement i s  p a r t ic u la r ly  assoc ia ted  w ith the  Southern States#
In  1943 the  American Council on Education appointed the Committee 
on Southern Regional S tudies and Education Tor the purpose of 
studying educational and resource problems o f the South* In  
August o f th a t year the  Committee held i t s  f i r s t  conference in  
G atlinburg, Tennessee, During th is  conference the term "Resource- 
use Education" came in to  being#^ T his Am  term applied  to the  o ld  
phrase conservation education ca rried  a somewhat broader concept 
than the  o lder phrase* I t  involved a study o f both human and 
n a tu ra l resources* For th© purpose o f th is  study th e  word use 
was d iscarded to  conform with presen t trends in  l i t e r a tu r e  dealing 
w ith the improvement o f community l i f e  through the wise use o f 
reso u rces. The term s, resouroe-use education* resource education* 
and conservation education were found to  carry  th© same connotation 
and were used in terchangeably  in  th is  study*
In  r e la t in g  accounts o f  schools which had d e f in i te ly  improved 
l iv in g  conditions through a b e tte r  understanding and w iser use of
® Robert S teele  Funderburk, The H istory o f Conservation 
Education in  the  United S ta te s  (N ashville , Tennessee* Bureau of 
P u b lica tio n s , Ceorge Peabody College fo r  Teachers, N ashville, 
Tennessee, 194&), p* 91*
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th e  environment, th e  I9j&8 Yearbook o f Association fo r 
Supervigor and Curriculum Development. said*
They so broadened the id eas ly ing  w ith in  conservation 
th a t  th e  southern s ta te s  began to  c a l l  th e i r  educational 
e f fo r ts  in  th e  f ie ld  resource o r  resource~us® education 
ra th e r  than conservation education^ ' The' "purpose was the 
same—to  bu ild  a b e tte r  l i f e  now and in  the fu tu re  from 
the m a te ria ls  a t  h&id,?
The same re p o rt fu r th e r  s ta te d  th a t  resource-use education i s  
based upon th e  b e lie fs
(a) th a t  the  purpose o f  education i s  to  in su re  continuing 
improvement in  l iv in g  fo r a l l  the people and, (b) th a t th© 
school as a sp e c ia lise d  educational in s t i tu t io n  i s  a 
function ing , in te g ra te d  p a r t  o f a dynamic community 11
Funderburk^- found th a t  some "preferred  to  think of 
resource-use education as an a t t i tu d e ,  a po in t o f view, an 
o r ie n ta t io n , w ith emphasis on a functional educational program." 
While o th ers  "pointed out th a t anything which improve® th© 
l iv in g  o f people i s  resource-use  education11.
In  an attem pt to  define resource education, Ivey sa id  t
Resource study, so concerned, i s  & po in t o f view for 
app ra ising  th e  environment as i t  func tions, o r  could 
fu n c tio n , in  meeting th e  wants o f th© people* As a 
su b jec t m atte r i t  cu ts  across the severa l f ie ld s  o f 
le a rn in g , presen ting  on© type of emphasis which i s  held 
in  common by th e  physical sc iences, so c ia l sciences, and
9
7 MeGsLothlin, op,, c i t . . p* i*2.
10 Ib id . .  P. 113-HA.
11 Funderburk, 0£ . c i t . .  pp. 98-99*
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hum anities* I t  i s  th is  inescapable un ity  in  education for 
resource use which broadens i t  beyond the horlaons of 
conservation e d u c a tio n * ^
The follow ing c r i t e r i a  fo r resource education are given 
here to  i l l u s t r a t e  th e  im p lica tions o f th© term m  used in  
th is  study*
1* Resource Education includes and show th© re la tio n sh ip s  
o f th e  na tu ra l*  human* social*  and economic resources*
2* R esource Education i s  an in te g ra l  p a rt o f th© curriculum*
3* Resource Education i s  f i t t e d  to  th© ©jxperiences* needs
and in te r e s t s  o f the pupils*
4 * Resource Education develops proper a tt i tu d e s  toward the 
w is e s t  use o f a l l  resources*
5* Resource Education provides stim ulating  a c tiv ity  
experiences,
6 * Resource Education i s  a cooperative en te rp rise  between 
sch o o l and community* b ring ing  about a b e tte r  under­
standing o f resource problems and developing p lans fo r 
th e  so lu tio n  of them*
7* Resource Education i s  w ell balanced w ith respect to
con ten t. I t  involves a knowledge of th e  b io lo g ica l
and physical sc iences,
6 * Resource Education i s  taught as a science and s c ie n t if ic  
research  provides d a ta  fo r the development of plans and 
procedures*
9 * Resource Education begins a t home* but eventually
includes the problems of th e  county* s ta te ,  and na tio n , 
10* Resource Education ap p lies  to  a l l  people* ru ra l  and
urban and to  be most e ffe c tiv e  a common viewpoint w ith 
respect to  resource us© should b© estab lish ed  which 
shows the interdependence o f a l l  groups, 13
12 John E* Ivey* J r .*  "Education in  Regional Development*" 
The E ducational Record. 2 8 ;414-453, October* 1947*
^  Adapted from "Conservation Project C ircu lar* 0 Rational. 
A ssociation  o f Biology Teachers, Richard L« Weaver* State College 
Station* Raleigh* North Carolina.
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The 1943  G atlinburg Conference led  bo th e  p u b lica tio n  o f  
Channeling Research in tq  Rdupation* which gave the follow ing 
concepts concerning resource education?
( l )  I t  i s  concerned with the  tra n s la tio n  o f research  
s tu d ie s  in to  usable classroom m ateria ls  $ ( 2 ) I t  c a l ls  fo r  
cofflaunitywoentered schools* and (3) I t  i s  reg iona l in  
scope, w ith  the o v e r-a l l  purpose of improving the q u a lity  
o f l iv in g  in  the  South*14
The conference a t  G atlinburg was followed by other® o f 
reg io n a l s ig n if ic a n c e , he ld  a t  Chapel H i l l ,  North Carolina, 
Daytona Beach, F lo rid a , and again  a t  G atlinburg in  1944 and 
1947* The Southern S ta te s  Work Conference in  cooperation with 
the Committee on Southern Regional S tudies and Education 
sponsored a  s e r ie s  o f conferences a t  Daytona Beach, F lo rid a , 
which were attended by hundreds o f educators and conservation 
s p e c ia l i s t s  from fourteen  southern s ta te s*  The rep o rt o f these 
conferences were published  in  1950 under th e  t i t l e ,  Learning by 
Living* M ucation fo r  Wise Use of Resources* I t  was divided 
in to  four parts*  The f i r s t  p a r t  contained examples o f school 
programs and a c t iv i t ie s  i l l u s t r a t in g  the resource education 
approach* The second p a r t  described  methods and procedures fo r  
prawning and carry ing  out such programs* F art three d e a lt  with 
th e  problems of school adm in istra tion  in  r e la tio n  to  resource
14 Funderburk, £&« a i t* ,  p . 94*
education and p a rt four d iscussed the  ro le  o f teacher education 
i n  ask ing  possib le  a resource education approach to  lo c a l school 
problems* The re p o r t  made no attem pt to  se t up a Mb lu ep rin t'f 
o f  ac tion  but recognised th e  f a c t  th a t  every school has 
d if fe re n t  needs and problems and must devise i t s  owi program 
to  meet them*
A conference held a t  Daytona Beach in  June* 1950> produced 
a  Tentative Guide to Besouroo-use Education Workshops which has 
served to  s tim u la te  workshops in  resource education throughout 
the  South* The purpose o f  t h i s  guide was “to  help adm inistrators*  
d irec to rs*  consultants*  and p a rtic ip a n ts  plan* organize* conduct 
and evaluate  Resource-use Education Workshops*
The work of the  Committee on Southern Regional S tudies and 
Education gave considerable momentum to  the movement* N ational 
educational o rgan izations turned  th e i r  a tte n tio n  to  th is  phase 
o f  education and a number o f Tear books were devoted to  i t s  
promotion* In i t s  Yearbook o f  1943* the Department o f Rural
W  "L earning by Living* Education fo r  Wise Use o f Resources*M 
A Report on the Resource-uae Education p ro je c t by Southern States, 
Work Conference on Educational Problems and the Comaittee .on Southern 
Regional S tudies and Education ( Tallahassee * Florida* S ta te  Department 
o f  Education, 1950)* pp* 2-3*
iZ
"Tentative Guide to  Hesource-use Education Workshops* 11 (S ta te  
College Station* Raleigh* North Carolina* The Committee on Southern 
Regional S tudies and Education and the American Council on Education* 
1950), p# 2. (Mimeographed)
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Education s tre s se d  th e  importance of conservation education in  
the pub lic  schools* th e  re p o r t  s ta te d :
I f  a nationwide job o f conservation i s  to be don®, th e  
p r in c ip le  w i l l  have to  be i n s t i l l e d  in  youth in  the  public 
schoo ls. Men and women who have to ile d  long and d i lig e n tly  
fo r the  cause o f conservation have come to  the conclusion 
th a t  un less we can begin w ith th® youth o f th is  country and 
have them grow up in to  a nationwide m ajority* w ith an 
understanding knowledge o f  th© fundamental p r in c ip le s  o f 
conservation* we w il l  go on wasting and squandering out so ils*  
waters* fo res ts*  and o th e r g i f t s  of nature u n t i l  i t  i s  too 
l a t e  to  mend and patch and re s to re  .3*7
The Twenty-Fourth Yearbook o f th e  Department o f Elementary 
School P rin c ip a ls  N ational Education A ssociation published in  
1945  was concerned with Community liv in g  and the  Elementary 
School* This p u b lica tio n  d e a lt w ith  th e  "philosophy underlying 
the  improvement o f learn ing  the community approach to  educational 
planning" and "presen ts m ateria l which demonstrates how th® 
cocmunity may be used as a lab o ra to ry  fo r learn ing"*  The 
challenge o f  resource education to  the pub lic  schools was 
expressed in  the  opening chapter by John E* Brewton in  these 
words:
The resources and needs o f  American communities challenge 
American pub lic  schools to  develop a program th a t w il l  
co n trib u te  to  the  w ise use and development o f these resources 
and to the meeting o f  com un ity  needs
!7 Bathurst* Q£, c i t ** p . 10,
^  "Community L iving and the Elementary School," Twenty-* 
fo u rth  Yearbook the R ational Elementary PjdUafliaal (Washington, 
D. c , : Department o f Elementary School Principal® , N ational 
Education Association* 1945), pp* 5-12,
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The A ssociation fb r  Supervision and Curriculum Development 
published  Large Wag QSSl Benafer as i t s  yearbook fo r 19A0* 1h© 
au thors f e l t  th a t  Mth© school i s  ob liga ted  to make th© fa c ts  o f  
resources known", and wrote th e  book w ith  "the hope th a t  schools 
can p o in t to  b e t te r  understanding and w iser use o f our 
reso u rces**^9 The book gave considerable space to the ro le  of 
education in  saving the  nation* s resources and gave a review 
o f  th© p ra c tic e s  then  in  use*
Conservation Education in  American Schools was published 
in  1951  as th e  Twenty-Uinth Yearbook fo r  th© American A ssociation 
o f  School Adm inistrators* This was an adm in istrator*s guide 
which defined the schools re s p o n s ib ili ty  and ind ica ted  what could 
be done about conservation education* I t  pointed out what 
schools were doing, but s ta te d  "unless conservation becomes much 
more general and e ffe c tiv e  than i t  has in  th e  p a s t ,  needless 
shortages soon w ill  undermine the  p ro sp e rity  and welfare o f  our 
people#^
The seriousness and urgency of the problem was bit) ught out 
by the statem ents
Whether o r  not th e re  i s  progress In  conservation rap id  
enough to  assure the  v i t a l i t y  and se c u rity  o f America in
^  HcOLoihin, op. c i t *. p# 8 *
20 "Conservation Education in  American Schools," op* c i t , *
p . 7.
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years  t o  com© w il l  depend, in  la rg e  measure, on hoe 
qu ick ly  and how w ell w® educate th e  people  about 
resource needs and problems i,
Many teach er tra in in g  in s t i tu t io n s  over th® country include
courses in  resource education in  t h e i r  tra in in g  program* The
Twenty-ninth Yearbook^ gave a review o f such courses i n
twenty-one co lleges and u n iv e rs itie s*
X II, PUHP03B AKD FLAGS OF HS30UELCB EDUCATION IN 
SLMSHTARY-SChOOX. SCOTCH
He source education developed from the concept th a ts
KLeraentary education has a dual function t f i r s t ,  to  
guide and d ire c t  th e  p h y sica l, m ental, so c ia l, and 
emotional growth of boys and g i r l s ;  and second, to  
improve the q u a lity  o f community Xife*23
I t s  purposes as defined by the  Southern S ta te s  $ork Conference
in  1947 were to*
(1 ) lead  people to  become more sen sitiv e  to  and concerned 
about th e  problems o f using resources,
( 2) he lp  people to  become more in te l l ig e n t  in  the use o f  
resou rces, and
(3 ) lead  people in  the  so lu tio n  of problems o f resource 
use, to  be concerned about the  p resen t and long-term  
w elfare o f  die to ta l  so c ia l order* *4
ZL Ib id *, p . 60.
22  Ib id . .  pp. a 8- 222 .
Twenty-fourth Yearbook, o&, c i t , , p# 13.
^4 papers from The Hesource-use Education P ro je c t» Daytona 
Beach, F lo rid a , dune 2-12, 1947 (T allahaaae, F loridat Southern 
S ta te s  Work Conference, 1947)# p . 1* (Mimeographed)
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Ivey25 explained th e  purpose o f  resource education in  
terms o f  five  “elem ents", F i r s t ,  the basic  fa c ts  which people 
le a rn  p e rta in in g  t o  th e i r  resources and problems should always 
held  in  proper perspective  the in te r re la tio n sh ip s  aid u n ity  
o f th e  many aspects o f  th e  n a tu ra l environment and man*a p a rt
in  m aintaining th a t  unity* and how in d iv id u a ls  and groups can
use th e i r  environment to  develop th e  maxima sa tis fac tio n s*
Every environment which supports l i f e  has i t s  own unique 
c h a ra c te r is t ic s ,  e i th e r  in  i t s  physical m ateria ls  o r  i t s  so c ia l 
m ateria ls*  Such c h a ra c te r is t ic s  can serve as a s ta r t in g  point 
fo r  th e  ap p lica tio n  o f  the general s c ie n t if ic  p rin c ip le s  involved
in  resource education* The second element i s  a m atter o f
m otivating in d iv id u a ls  and groups to use resources in  th e  most 
e ffe c tiv e  manner* Resource education should develop a feeling  
o f  in d iv id u a l and group re sp o n s ib ili ty  fo r m aintaining proper 
re la tio n sh ip s  between man and h is  environment. The acceptance 
o f  r e s p o n s ib ili ty  in  such problems as s o i l  e rosion , fo re s t  f i r e ,  
and stream  p o llu tio n  should be an outgrowth o f  resource education* 
The th i r d  element i s  to  a s s i s t  people in  knowing when they need 
fu r th e r  inform ation. This c a l ls  fo r th e  development o f proper 
a t t i t t t i e s  towards th e  use o f  s c ie n t if ic  fa c ts  and a knowledge of
25 John E* Ivey , J r« , "Resource-Use Education, A Tool fo r  
Regional Development, 11 Hiafo School Journal * 30:255-278, Mo* 5, 
November-December, 1947*
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sources o f such in f  ora a t ion* the  fo u rth  element in  resource 
education  i s  th a t  i t  provide experiences in  group decisions and 
actions* and the  f i f t h  element i s  the development o f s k i l l s  in  
implementing d ec is io n s , I f  i t  i s  to  f u l f i l l  these purposes* 
resource education must be concerned with defining and developing 
those s k i l l s  which a re  necessary to  solve the  problems th a t  a ffe c t 
the  q u a lity  o f  l iv in g  in  a community. Specific  s k i l l s  ca lled  fo r  
in  th e  so lu tio n  o f  resource problems includes ( l )  A b ility  to  
secure from such sources as people* landscapes, p ic tu re s , maps, 
graphs, s t a t i s t i c s ,  and read ing  s ig n if ic a n t inforciation about 
human, n a tu ra l resources? and th e  a b i l i ty  to  p resen t th i s  
inform ation in  w r itte n , g raphic , and o ra l form. (2 ) the  a b i l i ty  
to  recognize and in te rp re t  problem conditions and to  id e n tify  and 
c la s s ify  problems* (3) A b ility  to  apply the  s c ie n t if ic  problem­
so lv ing  p r o c e s s ,^
The school irfiich accepts the  resource education concepts 
n e c e ssa rily  accepts the  development o f problem -solving s k i l l s  
a s  one o f  i t s  b a s ic  purposes. Furthermore, i t  w i l l  provide 
o p p o rtu n itie s  fo r ch ild ren  to  so lve problems by s c ie n t if ic  methods.
Such a school knows th a t  i t  can never provide i t s  people 
w ith ready made so lu tio n s to  a l l  o f  th e  problems they w ill  
face in  l i f e ,  ard th a t  i t  must help them acquire in te rn a l 
s e c u r ity , s k i l l s  o f democratic problem -solving and a basic
26 Learning by L iving, o£. c i t *. pp . 43*44.
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understanding of the re la tio n sh ip s  between man and h is  
environment* I f  i t  succeeds, i t  can be confident th a t  
people w i l l  develop so lu tio n s as problems a ris e —so lu tions 
no t e x t ,  no te a c h e r, no curriculum could poss ib ly  have 
a n tic ip a te d * ^
The au tho rs o f  Living by Learning made the fallowing 
statem ent concerning th e  p lace  o f  resource-us© education in  the 
curriculum !
* • • resource-use  education should not be introduced 
in to  th e  school curriculum  as a separa te  sub ject o r  a t  
the expense o f o ther major educational ob jec tives such 
as the development o f  basic s k i l l s ,  expression through the  
c re a tiv e  a r t s ,  and other®*28
The Twei&y-ninth Yearbook for the AmerlOin Asgociation $£
School A'ioiini s t r a t o r s ^  c a lle d  a tte n tio n  to  th e  n ece ss ity  o f
beginning resource education as soon as a ch ild  en te rs  school
and continuing i t  as long as he rem ains in  school* There are
too many aspects o f conservation fo r  ch ild ren  to  grasp in  one
o r  two years, th e re fo re , the  program should be continuous*
Furthermore, a la rg e  number o f pup ils  never go above the elementary
grades,. h*nee, would no t rec e iv e  any in s tru c tio n  along th is  l in e
10un less i t  i s  given them during th e i r  elem entary days*-'
^  "Learning by L iv ing ,"  op* c i t * * pp* 24-25*
^  Ib id * * p* 44*
^  Twenty-ninth Yearbook, eg)* c i t *, pp* 64*65*
Ib id *, p* 6 6 *
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I f  resource education i s  no t to  be a separa te  su b jec t and. 
i f  i t  i s  going to  be continuous throughout the elementary school 
i t  must be a p a r t  of the  in teg ra ted  curriculum , Th© teacher, 
th e re fo re , i s  confronted w ith the problem of where i t  best f i t s  
in to  such a program. A review of recen t l i t e r a tu r e  ind icated  
th a t  the p r in c ip le s  and concepts o f resource education could be 
tau g h t b e s t in  the science c la sse s . In  th is  connection C arter 
sa id :
The g re a t v ir tu e  o f elementary science i s  th a t  i t  lends 
i t s e l f  to  d ir e c t  observation* The great v ir tu e  o f conserva­
tio n  as a  veh ic le  fo r  teaching such science i s  th a t  the 
conservation viewpoint makes science s ig n if ic a n t,  to  the 
in d iv id u a l and the community* This s ign ificance  a r is e s  
from the fa c t  th a t  conservation deals w ith cu rren t problems 
which have so c ia l  repercussions, and which w ill y ie ld  to  
s c ie n t i f ic  t r e a tm e n t,^
A comparison o f ob jec tives revealed a very d o se  
re la tio n sh ip  o f  resource education to  th e  general ob jec tives o f  
elem entary school science.
General o b jec tiv es o f elem entary-school science from 
G roxton^ are :
1* To c u ltiv a te  s c ie n t i f ic  a t t i tu d e s  and methods of 
procedure.
2 * To lead  to  broader concepts, g en e ra lisa tio n s , and 
outlooks.
^  Vernon G ill C arter, Man On the Landscape (Washington, 
D. C*: N ational W ildlife Federation , 1949), p . 113*
32 c# Croxton, Science in  the  Elementary School (New 
York: McGraw-Hill Book Company, In c ,,  1937), p , 38,
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3* To open new a tt i tu d e s  o f in te r e s ts  and sa tis fac tio n *
4* To enable the ind iv idua l to  meet the problems of
ex is tence  w ith the  s c ie n t i f ic  knowledge and re q u is ite  
sk il ls *
5# To develop so c ia l a tt i tu d e s  and appreciations*
General ob jec tives of Resource Education*
1 * To develop sen sitiv en ess  to  resource depletion*
2 * To understand th e  basic  problems of a community*
3* 3b bu ild  new customs and practices*
4* To develop new ideologies*
a* resources are  no t inexhaustib le  
b* science cannot free  us from dependence.on n a tu ra l 
resources
5* To b u ild  a new community am bition*-53 
In  achieving th e  o b jec tiv es considered under resource 
education the  p u p il a lso  achieves the ob jec tives estab lish ed  fo r  
science*
The so lu tio n  o f  resource problems depends upon the fa c ts
furn ished  by the  sciences* The inform ation must then be applied
according to  s c ie n t i f ic  procedure in  o rder to  solve th© problems*
The follow ing step s suggested by the Committee on Southern
Regional S tudies and Education as procedure fo r  resource education
are  e s s e n t ia l ly  the  same as the steps in  the s c ie n t if ic  method
given in  a proceeding chapter*
1 . Define and c la s s ify  th© problem to be attacked* under­
stand what the  group i s  up against*
2* Make te n ta tiv e  suggestions fo r  possib le  so lu tions of 
the  problem based on ava ilab le  information*
33 Adapted from W hitaker, op. c i t * . pp. 66-67*
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3* Secure th e  necessary inform ation to  t e s t  the 
so lu tio n s  suggested; ge t the evidence5 provide 
th e  p roof; le a rn  to recognise, evaluate* and weigh 
such sources o f  inform ation as the  follow ing in  
reaching a decisions
a* Experience—inform ation and conclusions grew ing  
ou t o f  ac tu a l experience w ith the problems, 
b* Judgments o f experts
c* Reports o f surveys and s c ie n t if ic  research  
p ro je c ts  
d , Textbooks 
3 ,  The cu rren t p ress 
f ,  Observation
g* One-sided p resen ta tio n s  o f d a ta ; v e s te d - in te re s t  
o r  propaganda approach 
h* Hearsay
i ,  Opinions of lay-persons {.representing d if fe re n t  
po in ts o f view)
4* Withhold f in a l  decisions u n t i l  an adequate amount 
o f inform ation has been amassed*
5, Draw eon elusions from the evidence secured: accept* 
r e j e c t ,  o r modify suggested so lu tio n s in  the  l ig h t  of 
evidence; a rr iv e  at functional so lu tions in  terms o f 
the  evidence and the w elfare o f  th e  group,
6 , Do no t decide upon f in a l ,  "A ll-or-noth ing '1 a lte rn a tiv e*  
Adopt, in s te a d , an experimental a t t i tu d e ,  and be 
prepared to  modify procedures as experience rev ea ls  
b e t te r  ways*
7 * Put the accepted so lu tio n  in to  p ra c tic e , Make p lans 
fo r  democratic group ac tion  in  making the  so lu tion
work*34
Bty follow ing such procedure pup ils may develop s k i l l s  in  the
s c ie n t i f ic  method along w ith an apprecia tion  o f s o i l ,  fo re s ts ,
and o ther resources*
In  repo rting  the r e s u l ts  o f science experiments dealing  w ith
s o i l ,  Strong sa id :
The most valuable outcomes of th is  and many o ther experimental 
a c t iv i t ie s  fo r  o lder pup ils ' and small ch ild ren  w i l l  be an
34 a Report on the  liesource-use Education P ro je c t, op* c i t * , 
pp. 32-33.
64
a tt i tu d e  o f in te r e s t  in  the land,, and a h ab it of watching 
what goes on around them in  the s o i l ,  on the ground, in  
th e  t r e e s ,  on f ie ld s  and pastures* They w ill  look upon 
land  and s o i l  as a p a rt o f th e i r  own l i f e .  Such observation 
find th ink ing  w ill  lead  them to  love and p ro tec t th e  land , 
because th ey  w ill  know i t  provides l i f e  and l iv in g  to  each 
in d iv id u a l and to  the na tion*35
XV. RESOURCE EDUCATION IN PRACTICE
The examples given below are i l lu s t r a t io n s  of schools which 
have ap p lied  the resource education concept to  ac tu a l community 
problems w ith d e s irab le  r e s u l ts  in  terms of community improvements. 
The rep o rts  c ite d  were se lec ted  from a large number o f s im ilia r  
ca ses because each used a d if fe re n t  type problem but followed the 
same gen era l p a tte rn  o f a c tio n . In each case th© p rin c ip le s  o f  
the s c ie n t i f ic  method were followed to  a ce rta in  degree* The 
problem was f i r s t  recognized) inform ation was co llec ted  from 
various sources; a p lan  o f  ac tion  was agreed upon; and th© accepted 
so lu tio n  was pu t in to  action*
In  a North Carolina school an elementary teacher and her 
c la ss  decided to  develop a year* a program of study around the  
c e n tra l theme "The Wise Use of Available Resources fo r Health 
and B e tte r  Home Living* ♦ The sp e c if ic  problem which le d  to th is  
to p ic  was raal-nourished ch ild ren  In  the school area, influenced
35 Helen M. Strong, "Science and Land U se ,11 Science Education» 
24:149-154* lAarch, 19A0.
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by th e ir  own ex p erien ces end gu ided  by the teacher, pupil© 
recogn ized  th is  as a b asic  problem th a t  must be solved i f  they 
were to  ob tain  maximum s a t is fa c tio n  from l i f e  in  the community#
A p relim in ary  study revealed  the cause of the problem to  be: a
la c k  of knowledge o f body requirements* a lack of appreciation  
o f  home grown foods* sc a rc ity  o f many food items* a lack  o f 
s c ie n t i f ic  knowledge o f producing and conserving home grown 
fo o d s; a la c k  o f tr a in in g  in  planning and preparing meals; and, 
a la c k  of a p p rec ia tio n  o f  the  many resources which the fam ily 
has a t i t s  d isp o sa l, including tim e, energy, a p titu d es , and sk ills*  
As a f i r s t  step  in  a ttack ing  the  problem a survey was made to  
determ ine the food needs and resources o f  the community*
O b jectiv es s e t  up fo r  the year were:
1 * To ra is e  the economic s ta tu s  of th© family by making 
p o ss ib le  a more adequate, but le s s  expensive food supply to  
m eet body requirements*
2* To ra is e  the health  and so c ia l s ta tu s  o f the family 
and community by encouraging in i ta t iv e  and experim entation in  
the production and conservation of foods and in  preparing w e ll-  
balanced meals from home grown foods*
3* To help fam ilies through th© pupil to  use th e ir  
resources to solve the problem o f food scarcity*
4 ,  To give ch ild ren  an opportunity  to b e tte r  understand 
and appreciate  the value o f a l l  f a m  produce, e sp ec ia lly  food#
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5* to  encourage b e tte r  teacher, p u p il, and parent 
re la tio n sh ip  and b e tte r  p u p il- to -p u p il re la tionsh ip*
6 * To s t r e s s  the p a r tic ip a tio n  of each student according 
to  h is  o r  her a b i l i ty  in  planning, executing and evaluating  
experiences in  th e  piobleta-solving program.
7* To provide p leasan t and sa tis fy in g  lea rn in g  s itu a tio n s  
and experiences which w ill  help p u p ils  to  develop such c h a ra c te r is tic s  
as co -operation , s e lf -c o n tro l ,  to le ran c e , kindness, f r ie n d lin e s s , and 
resp ec t f o r  others*
Group experiences
The c la ss  f i r s t  v is i te d  a successfu l farmer in  the community 
to  see the source of the fam ily food supply. They observed the  
fam ily milk cow, p ig s , chickens, and a la rg e  bam  f i l l e d  w ith com , 
o a ts , wheat, app les, p o ta to es , and cured meat. The farmer and h is  
w ife explained the  care and feeding o f farm animals and to ld  about 
the  products derived from each. Children were given an opportunity  
to  help with some of the farm chores, as ga thering  eggs, churning, 
and feeding the p igs and cows.
Sources o f  inform ation were l a t e r  in v estig a ted  t o  find  
s c ie n t i f ic  fa c ts  re la te d  to  the  th ings observed on the farm. The 
teacher in  charge of the p ro je c t sa id  she could "think o f no 
lesaon  in  science th a t could be more p ra c tic a l  fo r  ru ra l children 
than  th e  study o f th e  proper feeding , the general cam o f  the 
fam ily cow; how the food i s  changed to  m ilk, and why milk i s  the 
most n early  p e rfe c t food.
6?
The lo c a l curb market was v is i te d  to  f in d  ou t th e  p ric e s  
o f foods being so ld  and to  encourage p u p ils  to  develop enter*- 
p r is e s  th a t  might add to  the fam ily income*
A v i s i t  to  a nearby grocery s to re  served to  i l l u s t r a t e  
th e  h i^ i p r ic e  o f many foods th a t  could be grown a t  home*
The community cannery was v is i te d  to  see how food was 
prepared and canned*
The comity h e a lth  o f f i c i a l s  and Farm Agent showed film s 
to  th e  c la ss  on foods, n u t r i t io n ,  h ea lth  and defic iency  diseases* 
Ind iv idua l cookbooks were prepared containing rec ipes fo r  
cooking home grown foods* The Home Economics teacher and Home 
Demonstration agent helped prepare simple rec ipes.
One com er o f  th e  room was arranged as a reading nook 
w ith  m a te ria ls  f o r  in d iv id u a l study and research .
A c tiv itie s
Some ch ild ren  brought wheat from home and w ith  the  use 
of a food chopper made whole wheat f lo u r  which was used to  make 
cookies, m uffins, and r o l l s .  Others brought peanuts and mad© 
peanut b u t te r ,  candy, ro a s ted , and sa lte d  peanuts*
E arly  in  the sp ring , tom atoes, pepper, cabbage, and o ther 
vegetables were p lan ted  in  boxes in  the classroom to produce 
p la n ts  th a t  were l a t e r  c a rried  home and tran sp lan ted  in  home 
gardens. This p ro je c t le d  to  a study o f p lan t d iseases , c u ltiv a tio n  
p ra c t ic e s , and food requirem ents o f p lan ts ,
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A study of th e  various ways of preserv ing  foods, such as 
d ry ing , co ld  s to rag e , canning, s a l t in g , and smoking brought on 
an in v e s tig a tio n  o f  molds and b a c te ria  as a p a rt o f the c h ild 1 a 
environment*
A ra t-feed in g  experiment was c a rried  on w ith  the help o f 
th e  High School Biology teacher* The pup ils saw how r a ts  
responded to  a w ell-balanced d ie t  and a d e fic ie n t one. They 
w eighed th e  r a t s  d a ily  and kept a record  o f changes in weight as 
a r e s u l t  o f  a good o r  inadequate d iet#  This experiment re su lte d  
in  a study o f  food requirem ents o f the bo<^r, food composition, 
and the p rep a ra tio n  of a w ell-balanced meal from home grown 
produce.
Children wrote l e t t e r s  to  th e  farm family which they  had 
v is i te d ,  thanking them fo r  th e i r  kindness* Experiences in  English 
composition were thus obtained*
Culmination
At the d o se  o f the  school session a parent-t@ acher-pupil 
p a rty  was planned and conducted by th e  students* Whole wheat 
cookies and peanut b u tte r  sandwiches, made by the  studen ts , were 
served as refreshments* E xhib its included student made cookbooks, 
menus o f w ell-balanced meals, preserved foods, and charts showing 
r e s u l ts  of the  ra t-feed in g  experiment*
Students demonstrated to  th e i r  paren ts how to  make whole 
wheat f lo u r  and peanut b u tte r  with a food chopper*
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Outco&es
There was a d e f in i te  increase  in  the food supply o f the 
cosraunity. Many fam ilie s  had year round gardens and canned food 
fo r  the  f i r s t  tim e.
The plained  a c t iv i t ie s  made the su b jec t m atter more 
e a s i ly  understood*
H alation ship between p a ren ts , teach e rs , and students was 
ifl^prored. Some paren ts v is i te d  the school and o thers wrote in  
asking fo r help in  preparing home grown foods*
Students improved in  th e  a b i l i ty  to  l iv e  and work together* 
Home p ro jec ts  were developed which added a l i t t l e  ex tra  
income to th e  fam ily budget* Some students began to  s e l l  eggs, 
b u t te r ,  and vegetables a t  the curb market*
The students learned  to  ea t new vegetables and to prepare 
home grom  foods* ̂
The follow ing re p o rt from F lo rida  i s  an i l lu s t r a t io n  of how 
a school used the problem of fo re s t  fir©  as a means ofs increasing  
studen ts  knowledge o f t h e i r  community and i t s  resources; and 
teach ing  the interdependence o f fo re s ts  and o ther n a tu ra l resources, 
and the in te r r e la t io n  of n a tu ra l, human, and socia l resources. The
36 ,fTar Heel Progress , A Report o f Five Itosoureo-Use 
Conferences (R aleigh, North Carolina; North Carolina department 
o f  Public In s tru c t io n ; ,  pp. 39-43* (Mimeographed)
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study  was n o t confined to  a  p a r t ic u la r  grade o r sub jec t bu t 
involved sev era l c la sses  and extended throughout the e n tire  
school year*
S e lec tion  of the  problem
The school Has lo ca ted  in  a heavily  fo res ted  area w ith one 
side  o f th e  grounds bordered by a forest*  Most o f the people in  
the  community depended upon th e  fo re s ts  fo r  a l iv in g .  F ires 
commonly burned over the  fo re s ts  each year and seriously  damaged 
the only source of income fo r  many people*
A fter hearing  a ta lk  by a s ta te  fo re s t worker, teachers and 
p u p ils  agreed th a t  fo re s t  f i r e s  were a community problem and decided 
to  p lan  some a c t iv i t ie s  th a t  should lead  to  a solution*
A c tiv itie s
E arly in  the school year th e  f i r s t  grade teacher took her 
c la s s  fo r  a walk in  the fo re s t bordering the  school ground# On 
th is  t r i p  they saw d if fe re n t  kinds o f  t r e e s ,  d iffe re n t s iz e  t r e e s ,  
decaying leav es , humus and o ther aspects o f l i f e  in  a forest*  On 
re tu rn in g  to  the  classroom they wrote a s to ry  o f th e i r  tr ip  which 
th e  teacher used in  making a reading  chart* They painted p ictures  
o f t r e e s  and se lec ted  o ther p ictures from magazines to d isp lay  on 
th e  b u lle t in  board* They made booklets on the  prevention of f ir e s  
and usefu lness o f t r e e s  to  send to  th e i r  parents*
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One day, one o f the children San a fir© in  the nearby 
fo r e s t  and asked the p rin cip a l to  c a l l  the f i r s  “warden* The 
warden c a se , ex tin g u ish ed  the f i r e ,  than carried the children  
to  th e  burned area and explained to  them the damage that had 
boon dor©# they then wanted to  know what they, as f i r s t  grad®
c h ild r e n , could do to  prevent fo rest fires*  A fter d iscu ssin g
th e  m atter w ith the f ir e  warden, the p r in c ip a l, and the teacher, 
th ey  decided  to  do the fo llow in g  th ings t
1* W rite a l e t t e r  to  th e ir  parents asking them to  lie Ip 
prevent fo rest fires*
2* P lace fo r e s t  f ir e  p osters in  the school*
3* P lace fo r e s t  f ir e  posters in  business houses*
4* T e ll other grades about th e ir  plans*
5* Ask car owners to  p la ce  a ,*3mokeyfl s t ic k e r  on th e ir  
care*
6* deport to  the warden any f ir e s  seen*
These a c t iv i t i e s  ca lled  fo r  the making o f  more posters and 
b o o k le ts  to  d isp lay  in  the room*
The next a c t iv ity  was the presentation  o f an assembly 
program for which the children had w ritten  the l in e s ,  planned the 
costumes, and painted the scenery*
The work o f the f i r s t  grade created an in te r e st  which le d  
to a c t iv i t i e s  among other classes*
An upper grade c la ss  in v ited  the forestry  representative to  
come and exp la in  more in  d e ta il  the techniques of preventing and
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fig h tin g  f ir e  and methods o f  growing timber* They planned a 
s e r ie s  o f  tr ip s  to  a s ta te  fo r e st  and sorae sawmills* During 
th e ir  v i s i t s  to  th e  fo r e s t  they learned how to measure and mark 
timber for  s e le c t iv e  cu ttin g; observed the d ifference in  timber 
th a t had been burned each year and th a t which had been protected  
from f ir e ;  and saw what the s ta te  was doing to  develop fo rest  
resources* 4t the sawmill they learned the d ifferen t grades o f  
lum ber and were convinced that a good q u a lity  o f timber was needed 
to  r a is e  the standard o f  l iv in g  in  the community*
The group then c o lle c te d  more m aterials and obtained  
a d d itio n a l inform ation to  be used in  attacking the t o ta l  problem 
o f fo r e s t  conservation *
F orestry  became the central to p ic  in  various other d a sses*  
S cien ce c la s s e s  stu d ied  plant and animal l i f e  o f the fo rest;  
m athem atics c la s s e s  ca lcu lated  the volume of timber in  board fe e t;  
h is to r y  c la s s e s  learned the contributions o f timber to  th e  
developm ent o f  the country; and, English c la sses  wrote themes on 
fo r e sts*
Outcomes
The work o f the students resu lted  in  the fo llow ing b en efits  
to  the community i
1* Ten acres o f  the school campus were planted in  pin© 
trees*
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2 .  Sam  land owners s ta r te d  the  p ra c tic e  o f se le c tiv e  
cutting*
3* 5 0 ,0 0 0  p ine seedlings were p lanted  on farms in  the
community*
4« Only one fo re s t f i r e  occurred in  the  community during 
th e  year follow ing the  school pro ject#*
A consolidated  school in  c e n tra l M ississipp i b u i l t  a 
y e a r* s program around the theme "Developing B e tte r  C itizens 
Through the  Study of Elementary Science'1* This theme grew out 
o f  th e  philosophy th a t  "the aim of a l l  education i s  to  improve 
th e  c itiz e n sh ip  of th e  world"*
The fa c u lty  stud ied  th e  needs, in te r e s t s ,  and problems 
of the  p u p ils  and community and reached the conclusion th a t  a 
w ell-p lanned , w ell-balanced, long-range program o f  science 
in s tru c tio n  based on lo ca l problems and resources was the most 
fea s ib le  answer to  th e  question o f "How can w® b e s t help our 
s tuden ts to  develop in to  f r e e ,  happy, and independent c it iz e n s , 
and thereby  improve the  q u a lity  o f world c itiz e n sh ip ? 1*
The science program, th e re fo re , became the core around 
which a l l  o th e r classroom a c t iv i t ie s  were centered* The science 
program i t s e l f  wa3 b u i l t  around the n a tu ra l resources o f  th e  
community, which were p rim arily  land  and timber*
*  "Learning by L iving,"  0 £ . c i t . ,  pp. 9-12.
74
The problem
The school bu ild ing  was loca ted  on a h i l l  which sloped 
sharp ly  in  fron t of th e  bu ild ing , There were m  grass or shrubs 
growing on the h i l l s i d e ,  conseque n tly  serious erosion had 
taken  p lace . G u llies not only presented an unsigh tly  approach 
to  the school, but were a problem on the playground.
Guided by the teach ers, ch ild ren  of a l l  grades studied  
tbs s itu a t io n  and cane to  r e a lis e  th a t the  unsigh tly  condition 
o f  th e school ground was a detrim ent to the  happiness and 
s a t is fa c t io n  of th e i r  school l i f e .  They agreed th a t something 
should be done, and made plans fo r  an attack on the  problem,
A c t iv i t ie s
Experiences were planned in  connection with the problem, 
by each tea ch er , according to  the grade le v e l of the pup ils . 
Loser grade children  learned  th a t s o i l  was made up o f d if fe re n t 
s iz e  p a r t ic le s ,  had d iffe r e n t  co lo rs , and unless p ro tec ted  by 
grass o r o th er vegetation  i t  would wash away. Older ch ild ren  
measured the s ize  of g u llie s  and estim ated the  araoung of s o i l  
that had washed away. They studied the composition of s o i l s ,  
learned  why p lan ts  cannot grow in  soma s o i l s ,  and found out 
what happens to  r a in  when i t  f a l l s  to the ea rth .
All c la sses  co llec ted  reading m ateria l and p ic tu res  on 
e rosion  co n tro l, A s p e c ia l is t  on s o i l  came to th e  school and
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ta lk e d  to  th e  s tuden ts about s o l i  erosion . A fter ca re fu lly  
studying the problem, s tuden ts cam© to  the conclusion th a t  the 
school ground should be ’’remodeled" but re a liz e d  such an under* 
tak ing  was beyond th e  range o f  th e i r  a b i l i ty  so they sought; help  
flrom th e  community. They taliced to d if f e r e n t  ones in  the 
community about working on toe school ground and showed p ic tu re s  
which they  had made to show the unsigh tly  conditions* As a 
r e s u l t  o f  these  a c t iv i t ie s  toe School Board employed a con trac to r 
t o  f i l l  i n  th e  g u l l ie s  and smooth the land* While th is  work was 
going on studen ts had an opportun ity  to  study various types o f  
machines. A fte r the  work was completed* studen ts put out 
f e r t i l i s e r  and p lan ted  w in ter g ra s s . They watched toe seeds 
coma up and saw th a t p la n t ro o ts  have the a b i l i ty  to  hold s o i l  
to g e th e r during a ra in . These experiences le d  to  a study o f 
p la n ts  and th e i r  food requirem ents, A study was then  made to  
determ ine the best types o f  shrubs to  p lan t on the grounds. Shrubs 
were brought in  from the community and p lanted  according to  a 
landscape plan which they had worked out w ith the aid  o f the  
p r in c ip a l .  When the g rass and shrubs had s ta r te d  growing, 
p ic tu re s  were made and put on pub lic  d isp lay  w ith those th a t had 
been made before work began to  show the ‘'before and a f te r "  e f f e c t .  
When toe work was completed an evaluation of r e s u l ts  was 
undertaken. Pupils and teachers working toge ther mad© to© 
follow ing l i s t  o f r e s u l ts  which they considered s ig n if ic a n t out­
comes of th e i r  e f fo r ts .
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1* Pupils had acquired a fund o f  s c ie n t i f ic  facts*
3* Pupils had developed a  now in te re s t  in  the to ta l  
school program*
3* P up ils  had developed an apprecia tion  of s o i l  as a 
b a s ic  resource*
4* P up ils had developed the a b i l i ty  to  use th e  s c ie n t if ic  
approach in  solving problems*
5* P up ils had developed the a b i l i ty  to  plan and work 
to g e th e r as a group.
6* teach ers  had developed an apprecia tion  of community 
problems.
7 . The community had developed a new in te r e s t  in  th e  
school and i t s  problems*
3* A se rious problem had been solved*
9* The schoolground, once an unsigh tly  scene , was n o t 
the  beauty spot of th e  e n tire  c o m m u n i t y * ^
Planning th e  ftesource-Use Unit
Many schools may not find  i t  d e s irab le  to  plan a to ta l  y e a r’s 
science program around one c e n tra l theme, as in  the cases c ite d  
above, but would p re fe r  to  use sho rt u n its  based on sp e c if ic  topics*
37 Reported to  the w r i te r  by l e t t e r  from J .  G* Jacob, Super­
in ten d en t, Goodoa&n Consolidated School, Goodman, M ississippi*
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The u n its  proposed in  t h i s  study are  su itab le  fo r  use in ; science 
as a separa te  su b jec t; science taught as a p a rt o f the  in te g ra te d  
curriculum ; o r , a program developed around a c e n tra l theme* They 
may be adapted to  various n a tu ra l resources and used in  e ith e r  
ru ra l  o r  urban areas*
Sggfifl&g. of un it teach ing* The te rn  u n it hm  been defined 
as nth e  type o f procedure in  which teacher and child ren  p lan , 
o b ta in  m a te ria ls  from various sources, in te g ra te  th e i r  findings 
around a c e n tra l theme, and form th e i r  own g e n e ra lisa tio n s* # ^
This plan o f  teaching  has become a genera lly  accepted p rac tice  
In many elementary school* I t  o ffe rs  c e r ta in  advantages not 
found in  the r e c i ta t io n  type of in stru c tio n *  I t  lends i t s e l f  
to  the s c ie n t i f ic  method o f  solving problemsj i s  adaptable to
a wide range of s i tu a t io n s ;  and, provides fo r  ind iv idua l d iffe rences
in  th e  learners*  R i t te r  and Shepard found a t  l e a s t  s ix  d is t in c t  
values re s u ltin g  from th e  use o f  u n it teaching*
1* I t  helps prepare ch ild ren  fo r  democratic liv ing*
2* I t  provides good oppo rtun ities fo r  p e rso n a lity , development.
3, U nits o f  work o ffe r  oppo rtun ities fo r  developing lea d e r­
sh ip  as w e ll as the a b i l i ty  to  follow and a s s is t  through 
ccssnittee procedure e ffe c tiv e ly  employed*
4 , Such a plan increases a b i l i ty  to  make adjustment a 
e s s e n t ia l  to  happy community liv in g .
33 l#  R i t te r  and L. A* Shephard, Uethods of Teaching In  
Town and Rural Schools (New Yorkt The Djyden Prose, Inc#, 1944J, 
p . 13*
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5# Facts take on re a l meanings and skill®  m y  be 
acquired w ith l e s s  e f f o r t  under th is  p lan than  
under some o th e rs , because th e re  are d e f i n i t e  
motives back o f the  e f fo r ts  and the learn ing  takes 
p lace in  n a tu ra l se ttings*
6* U nits fu rn ish  splendid oppo rtun ities to  ozganiae 
fo r  fu tu re  use knowledge w hich c h ild re n  a c q u ire  
when working on the  theme *39
Ibacher preplanning* C areful preplanning on the  p a rt o f  
th e  teacher i s  e s s e n t ia l  to  the  success o f any unit* the to ta l  
program and a n tic ip a te d  outcomes must be w ell thought through 
in  advance* W ells poin ted  out that* Methods o f approach m ust 
be considered, and v i r tu a l ly  the e n tire  procedure a t  le a s t  
te n ta t iv e ly  decided upon before the new p ro jec t i s  brought to  
th e  a tte n t io n  o f th e  c l a s s * 11 AO
To plan a u n it su c c e ss fu lly  the teacher should have 
thoroughly in  mind what co n stitu te s  a good unit* Various 
c r it e r ia  o f  good u n its  have been esta b lish ed  for d iffe re n t subject 
f ie ld s*  The follow ing c r it e r ia  o f  a g o o d  u n it are general in  
nature and may be applied to  any course o f  study*
1* I t  should involve a variety  o f  d irec t sensory 
experiences*
2 . I t  should provide fo r  some fr e e ,  inform al associa tion  
o f the p u p ils ,
3* I t  should provide an opportunity for manipulation or 
bodily  a c tiv ity *
39 Ib id . . pp. 14-15.
40 W ells, Elementary 3clones Education, 0j>, e l t . , p . 133*
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4* The p a rts  o f the u n it should have a coherent "whole,
5. I t  should provide a considerable amount of pup il 
a c t iv i ty .
6 . I t  should be s a tis fy in g  o r  the a n tic ip a tio n  o f  the  
outcome should be s a t is fy in g .
7* I t  ahoudl provide su f f ic ie n t  concrete and i l lu s t r a t iv e  
m a te r ia l,
S . The un it o f  work should have a usefu l purpose in  th e  
p resen t o r fu tu re  l i f e  of the  p u p il,
9 . I t  should reproduce a c tu a l l i f e  s i tu a t io n s , as f a r  as 
p o ss ib le ,
10. I t  should u t i l i s e  m ateria ls  as they occur in  l i f e .
11 . I t  should contain accurate  inform ation,
12. I t  should provide an opportunity  fb r th e  pupil to 
o r ig in a te , p lan , and d ire c t  the a c t iv i ty ,  as f a r  as 
p o ss ib le ,
13. I t  should provide oppo rtun ities to  judge, choose, and 
ev a lu a te ,
14. I t  should be w ith in  av a ilab le  time fo r  the u n i t ,
15. The exposition  should be c le a r  enough to  male© i t  
possib le  fb r  a new teach e r to  put the u n it in  p ra c tic e , 
i f  she so d e s ire s .
16* I t  should s ta te  c le a r ly  where m ateria ls may be obtained. 
17 . When re fe ren ces a re  given, they should be complete and 
e x a c t.41
In  planning a u n it  th e  teacher needs a wealth o f inform ation 
concerning t t e  p u p ils ,  the consaunity, and availab le  m a te ria ls . The 
follow ing o u tlin e  i s  a suggested l i s t  o f  inform ation needed and ways 
in  which such in fo  m a t ion may be obtained,
1 , Discover in te r e s ts  o f ch ild ren
a .  Observe them a t p lay , in  the classroom, on the 
s t r e e t s ,  in  th e i r  homes
b. L is ten  to  th e i r  conversations, d iscussions, 
suggestions
c . Check books read during  fre e  time
d. Check on hobbies, le is u re  time a c t iv i t ie s
&  Henry Harap, How to  Construct a Unit (H ashville , Tennessee i 
Curriculum Laboratory, George Peabody College, November 30, 1931)* 
pp. 7-6. (Mimeographed)
so
«* Study th e i r  drawings and pain tings 
f* Mote m a te ria ls  which they  bring to  school on 
th e i r  own in i t i a t iv e
2. A scertain  the  needs and a b i l i t i e s  o f ch ildren  
a* Observe them a t  th e ir  p lay , a t  t h e i r  work, in  
th e  classroom , on th e  playground 
b* L is ten  to th e i r  conversation, d iscussions, 
suggestions 
c* S tufy  th e i r  drawings and pa in tings 
d* Study cumulative records 
e* Hold conferences with parents 
f  * Diagnose b asic  s k i l l s  
3* Determine the  a c t iv i t ie s  and in te re s ts  o f  th e  
community
a .  Make a survey of the community
b . Converse w ith c it iz e n s
c* Attend c iv ic  func tions, such as forums, concerts 
d* Observe community a c t iv i t ie s  
e* Take p a r t  in  a community group o r  o rgan iza tion , 
such as church a c t iv i t ie s  
f* Study major occupations 
g . Study lo c a l newspaper 
4* Locate n a tu ra l resou rces, community resou rces, human 
resources as sources fo r  p ro fita b le  experience© fo r  
ch ild ren
a . Make a survey o f the  community
b. Mote in d u s tr ie s
c . Mote musetsas
d . Mote l ib r a r ie s
e« Note parks, p lay^cunda , swimming pools
f .  Keep a f i l e  o f newspaper c lipp ings perta in ing  to  
persons who have v is i te d  o ther coun tries , etc#
g . Make a survey o f  homes fo r  m a te ria ls , such as 
p ic tu re s , models, e x h ib its
5» Source m ate ria ls  ava ilab le  in  school
a . Books, c h ild re n 's  encyclopedias, magazines, b u lle tin s
b. Audio-visual a id s
c . C onstruction m ateria ls  and a r t  m a te ria ls , such as 
c lay , p a in ts ,  paper, saws, n a i l s ,  sc isso rs
d* Microscopes, magnets, e le c t r ic  p la te ,  work bench, 
e a se ls ,  etc*
6 . T eacher's inform ational background based on content 
needed in  various u n its  
a , Bead authenio m ateria ls
B1
b« Interview key persons in  in d u str ies
c . Attend workshops 
d* Join an educational tour  
e* Attend i l lu s tr a te d  le c t u r e s ^
According to  '.Veils ̂  a t le a s t  ten  factors should b©
considered In planning a science unit*
Anayjsis o f  the problem* The question !,In what ways w i l l
the atucfcr o f  th is  u n it con stru ctive ly  contribute to  each Individual
c h ild  as w ell as the c la ss  As a whole?*> should be c le a r ly
answered in  the mind o f  th e  teacher and every pupil who i s  to
study the unit*
Location o f  the classroom* Every aspect o f  the classroom
environment, in c lu d in g  parental a t t itu d e s , i s  an Important factor
in  unit planning*
Grade le v e l  o f the ch ildren* The teacher would need to
know the previous science tra in in g  o f  the children and i f  the
c la s s  as a whole was ready fo r  the stufy*
A v a ila b ility  o f  contributory m ateria ls and inform ation*
"What books, pamphlets, p ic tu re s , and film s are read ily  ava ilab le
which w i l l  contribute to  the study undertaken?!f i s  a question to
be answered before work begins*
Time allotment* The length  o f  time covered by the unit
must be determined in  advance* I t  should ba f le x ib le  enough to
take care o f  unexpected interruptions*
42
Marie A* Mehl, a t  a l ,  Teaching in  the Elementary School 
(Hew York* The Ronald Press Company, 1950), pp. 226*227*
^  W ells, Klementary Science Education, ojq. ci&#> pp. 133*141.
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gg tab llah aan t o f  baaio obJeaU yea. C ertain  qua 3tiona are 
to  be considered in  s e t t in g  up o b jec tiv e s . What fundasiental 
comprehensions, id e a s , and growth oppo rtun ities are to b® 
considered? What attainm ent in  viewpoint and h a b its  o f thought, 
what s k i l l s  and a t t i tu d e s  may be developed by th is  study?
M otivation p rocedure ., Oral ta lk s  by teacher and pupil 
a re  suggested along w ith motion p ic tu re s  and slides#
Developmental a c t i v i t i e s .  P ro jec ts  by ind iv idua ls  and 
committees, c o lle c tio n  of m a te r ia ls , f i e ld  t r i p s ,  re p o r ts , ar*X 
round-iahle  d iscussions a re  some o f the suggested a c tiv it ie s*  
In teg ra tio n  o f a l l ie d  knowledge and s k i l l s . A ttention  
must be given to  the  basic  th ree  R*s and fundamental s k i l l s .  A 
u n it  doe 8 n o t d isreg a rd  fa c tu a l in fo  m a t  ion .
The culm ination. The u n it genera lly  closes w ith  a c la ss  
p la y , assembly program, e x h ib its  o r  a party*
Evaluation and d iagnosis. This i s  an in te g ra l p a r t  of 
the u n it aid i s  a measure o f attainm ent o f objectives* I t  may 
be c a r r ie d  on by te s t in g ,  review s, observation , o r a s e l f -  
evaluative  p rocess.
The final stage  in  the teacher-preplanning  process i s  
determ ining th e  desired  outcomes# '’A nticipated  outcomes11 are 
n o t to  be confused with student objectives# They may include 
some student o b jec tiv e s , but they  are the  outcomes th a t  the
teach e r 3xpacts from  th e  unit* Mehl4^ su g g ested  fo u r  ty p es  
o f a n tic ip a te d  outcomes*
1* A tt i tu d e s  and a p p re c ia t io n s .
2* I&ider stand ings,
3 . A b i l i t i e s  in  u s in g  to o ls  o f  le a rn in g *
4* H abits and sk ills *
Each type i s  f a r th e r  broken down in to  the sp e c ific  outcomes 
expected.
TeacheyMpupil p la n n in g * A fter th e  un it has been planned 
by the teacher*  a  classroom discussion  takes place in  which 
studen ts are  given an opportunity  to make th e i r  con trib u tio n s 
to  the  plans* The problem i s  c la r i f i e d  and s ta te d  in  terms of 
studen t understandings* questions from studen ts are used in  
form ulating sp e c if ic  o b jec tives fo r  the  unit* Tentative p lans 
f o r  culm inating and evaluating  a c t iv i t ie s  are made w ith  the 
help  o f  th e  class* The e x te n t o f  pupil planning must be 
governed by the  grade le v e l  o f th e  group* A ll groups* however, 
may make some decisions in  regard to  1 ( l )  finding ways fo r  
so lv ing  the problem; (2) making p ro v is io n s  fo r  s o lv in g  th e  
piobleias; (3 )  organising com m ittees f o r  v a r io u s  a c t i v i t i e s ;  (4) 
no ting  th o se  a c t i v i t i e s  f o r  which in d iv id u a ls  may be r e s p o n s ib le ,11̂  
The to ta l  p la n  i s  s u b je c t  to  change as ‘work p ro g re s se s  and new 
in te r e s ts  a r is e .
W* M ehl, e t  a l ,  £j>* c i t . * p ,  229* 
45 I b i d *, p* 233.
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7 . m u m
In  recen t years schools have made an e f fo r t  to  improve 
the  standard  o f  liv in g  i n  America lay tra in in g  people to  use 
n a tu ra l resources i n  a  more e f f ic ie n t  manner* This typo o f 
education , g en era lly  c a lle d  reeourc®~us© or resource education, 
has become somewhat o f an educational movement and has produced 
many d e s ira b le  re su lts*  Examples have been c ited  to  i l l u s t r a t e  
how elem entary science c la sses  have app lied  the p r in c ip le s  o f 
the  s c ie n t i f ic  method to  community problems and improved the  
q u a lity  o f  l iv in g  in  a p a r t ic u la r  area*
The content o f resource education cuts across severa l 
sub ject m atter f ie ld s  but i s  la rg e ly  s c ie n t i f ic  in  n a tu re*  I t s  
p lace  a t  th e  eleuentary-3chool l e v e l , i s ,  therefor© , in  the  
science program* By the use o f w ell planned u n its  the study 
of any given resource may be brought i n to  th e  s cionce c la s s , or 
th e  study o f  resources may be used  as the  core around -iiich 
a l l  science experiences are b u ilt*
CHAPTER IV
ILLUSTRATIVE UNITS IN RESOURCE EDUCATION
I .  INTRODUCTION
I b v  u n i ts  a re  presented in  th i s  chapter to  i l l u s t r a t e  the 
use o f  n a tu ra l resources in  teach ing  science a t  th e  elem entary- 
school lev e l*  Units on s o i ls  and on fo re s ts  were prepared fo r  
the  th ir d  and s ix th  grades* Several fa c to rs  en tered  in to  the 
se le c tio n  of s o ils  and fo re s ts  as sub jec ts  fo r  th e  units*
1* S o ils  and fo re s ts  a re  basic  resources*
2* S o ils  and fo re s ts  are im portant in  a l l  types of 
communities, both ru ra l  and urban*
3* Some knowledge o f  these  resources and th e ir  
conservation i s  Important to  people o f a l l  
occupations*
4* Some phase o f  s o i ls  and fo re s ts  may be stud ied  in  
any type school*
A c tiv itie s  and content were based on s im ilia r  u n its  developed and 
used in  d iffe re n t type schools in  several s ta tes*  They were 
planned p rim arily  f o r  ru ra l or sm all town schools, but may be 
m odified fb r  use in  urban s itua tions*
The same general p lan  was used fo r each unit* S pecific  
o b j e c t iv e s  were used as problems and each one developed individually* 
A tfio rt w ritte n  t e s t  was planned a t the conclusion of each problem.
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Some r e p e t i t io n  o f  th ird -g rad e  m ateria l i® found in  the  s ix th -  
grade units*  This i s  in  keeping with th© opinion of au th o ritie s*
In  regard  to  re p e t i t io n  in  science in s tru c tio n  Slough and Huggett 
sa id :
We also  in ten d  to  help  p u p ils  become mere s c ie n t if ic  In  
th e i r  a ttitu d e s*  become b e t te r  problem so lvers and more 
in te re s te d  in  an apprecia tive  o f  th e i r  environment* With 
re sp ec t to  a tta in in g  these  objectives* there  seems to  be 
l i t t l e  lik e lih o o d  th a t  th e re  w il l  be too  much overlapping 
from grade to  grade* The s k i l l s  of problem solving and th© 
a tt i tu d e s  and ap p rec ia tio n s  we seek to  develop come to  be a 
p a r t  o f p u p il1 a th ink ing  only a f te r  long experiences and 
many rep e titio n s*  I f  we consider our to ta l  ob jec tives and 
i f  we are  w illin g  to  p lan  cooperatively  fo r  a continuous 
program* th e  problem of who w ill  teach what* and whether o r 
not th e re  i s  rep e titio n *  la rg e ly  disappears#^
F ie ld  t r ip s  are  an im portant p a rt o f each unit# In planning
f ie ld  t r ip s  the  teacher should keep in  mind the following
d e f in i t io n :  "Field t r i p  used her© means a ca re fu lly  planned and
evaluated excursion ou tside  the  school building* which i s  s t i l l  an
in te g ra l  p a r t  of th e  in s tru c tio n a l program* and i n  which each
student may take an a c tiv e  p a r t * A l l  t r ip s  are planned w ell in
advance according to  th e  follow ing d irec tio n s :
Secure* from p r in c ip a l perm ission to  make tr ip *
Secure* from paren ts perm ission for ch ild ren  to  make tr ip #
^ Glenn 0* Bio ugh and Albert Huggetb* j&omentary-SchfeoI 
Science and How to  Teach I t  (S3ew York: The Dryden Press* 1 9 5 1 P* 76* 
o
Helen W* Harvey* "An .Experimental Study o f  th© E lf  s e t  o f  
F ie ld  T rips upon th© Development of S c ie n tif ic  A ttitu d e s  In  a Ninth 
Ckade General Science Class*" Science .Education# 35*242-248* December* 
1951.
a?
Secure, from property  owner perm ission to  v i s i t  property# 
Arrange fb r a s p e c ia l i s t  in  the  sub jec t being stud ied  to  
aecoapany the class*
Arrange fo r  tran spo rta tion*
Decide on type of c lo thes to  wear*
Decide on equipment to  c a n y .
Arrange fb r  refreshm ents.
S e t up ru le s  of conduct.
Sach u n it was planned to  provide tra in in g  in  the  s c ie n t if ic  
method* A problem i s  defined , a l l  possib le  inform ation I s  
c o lle c te d  regarding tbs problem, and conclusions a re  made on the 
b a s is  o f  inform ation c o lle c te d . Info m a t ion i s  obtained by 
experim entation, observation , and reading* The experiments are  
sh o rt and w ith in  the a b i l i ty  le v e l o f the  c la s s . Controls are  
provided in  each experiment. Teachers planning experiments fo r 
comparative purposes must keep in  mind th a t w ithout controls the  
experiment i s  valueless*  nA contro l in  an experiment i s  any 
condition which gives a b a s is  fo r  comparison, 113 Unless the  
experiment contains a con tro l fa c to r  and a variab le  fa c to r  th e re  
can be no comparison.
3 Francis 1), C u rtis , "Teaching S c ie n tif ic  Ltethod," School 
Science and Uathematios, 34*8l6-Cl9, November, 1934#
m
The s c ie n t i f i c  method does n o t nasan th a t experim entation 
i s  always necessary o r  d e s ira b le » According to  Lampkin^- 
"Experimental v e r i f ic a tio n  i s  extremely im portant, bu t many 
kinds o f  events cannot be s tu d ied  experim m tally  because they 
are co n tro llab le  only p a r t ia l ly  o r not at a ll* "  When ch ild ren  
make accura te  observations fo r th e  purpose o f find ing  the  answer 
to  a question , they are  using the  s c i e n t i f i c  approach to  solve a 
problem. "Accurate observation and measurement are  sometimes 
ch arac te rised  a s  the most im portant s c ie n t i f ic  p r a c t i c e s . 115
In  planning the  im its  presented in  t h i s  chapter th e  w r ite r  
has endeavored to  p lan  experiences both in  experim entation and 
observation .
UNIT I .  SOU, ITS OSS AND PHQTECTION 
( f o r  th i r d  grade)
I« O bjectives 
A. General
1. To develop some tmders tending o f th e  nature and 
importance o f s o i l .
Zm To develop an app recia tion  of the need fo r tak ing  
care of so il*
^  Richard H. Lampkin, "S c ien tific  Inquiry  fo r  Science 
T eachers," Science Education % 35*17-39* February, 1951.
^ hoc, c i t .
m
3# To develop s k i l l s  in  fin d in g  answer® to  questions#
3# S pec ific
1# To le a rn  some of the ways in  which s o i l s  are d ifferen t
and how these d ifferen ces a ffe c t  p lant l i f e #
2# To develop an understanding o f the rela tion sh ip  of
s o i l  to  food#
3*  To develop an understanding o f  how s o i l  f e r t i l i t y
i s  l o s t  and how th is  lo s s  m a y  be prevented,
II# M otivation procedure
A u n it on s o i ls  fo r  th e  th ird  grade must be sim ple and brief#  
3uch a c t iv i t i e s  as growing p lan ts  a re  continued a fte r  the main 
body o f  the u n it  has been completed# F ie ld  tr ip s  ar® made with a 
sp e c if ic  problem in  mind# Questions asked by pupils form a large  
p a r t  o f the  d iscussion  and the  b asis  fo r  many a c t iv it ie s  both in  
the classroom and on tr ip s#  Pupils are  encouraged to  find  answers 
to  th e i r  own questions# They a re  directed  to p o ssib le  sources of 
answers by being to ld  what books to  read and where the desired  
in fo  n a t io n  may be found#
The u n it i s  introduced by showing the f ilm  The Golden Secret, 
This I s  a short animated film  designed e sp e c ia lly  fo r  young 
ch ildren . I t  d ep ic ts , in fa ir y - ta le  s ty le ,  what happens when people 
are ca re le ss  with s o i l  and shows the rewards o f  good s o i l  management# 
The film  opens a d iscu ssion  in  which the teacher explains the u n it  
plana a i d  records questions asked by children, Kach s p e c if ic  
ob jective  i s  e ^ la in e d  u n til th e  children thoroughly understand the 
purpose o f th e  unit#
Developmental a c t iv i t ie s
Problem X* How do s o i l s  d if fe r?  How do those d iffe rences 
a f fe c t  p la n t growth?
Content outline*






2, Texture -  s iz e  o f  p a r t ic le s  
Sand * laxge p a r t ic le s
S i l t  -  next sm allest p a r t ic le s  
Clay -  sm allest p a r t ic le s  
Loam -  m ixture o f sand, s i l t ,  and d a y  
B* Causes o f d iffe ren ces
1 . The way s o i ls  were formed
2* Kinds o f  p lan ts  th a t  grew on them
3, The way man has used them
C. How th ese  d iffe ren ces  a f fe c t  p lan ts  
1* Color
2. Size
3* M ount o f  f r u i t  produced
4 , Rate o f growth
n
A c tiv it ie s
A sh o rt t r i p  i s  made to  see d if fe re n t  kinds o f s o i l  and 
th e  p la n ts  growing on each kind* Notice the color o f p lan ts  arid 
the  amount and s i 2® o f  f ru i t*  A d itc h  bank serves to  show the  
d if fe re n t  la s e r s  o f so il*  The d if fe re n t  la y e rs  of s o i l  in  a 
eooded a re a  are  g i ^ n  sp e c ia l a tten tio n *  S o ils  a re  co llec ted  
from. c u ltiv a te d  h i l l  to p s , c u ltiv a te d  bottom lan d s , Hoods, and 
a sand bar*
In  the classroom a p a r t  o f each s o i l  sample co llec ted  i s  
p laced  in  a separa te  j a r  and labe led  according tc  where i t  was 
collected*  The remaining s o i l  i s  saved fo r  the next ac tiv ity *
Pupils s e t  up the follow ing experiment to  f in d  ou t how 
d if fe re n t  s o i ls  a f fe c t  p lan t growth*
Hake some boxes, four inches square and six  inches deep, 
out o f plywood o r app les crates* F i l l  each box w ith  a d if fe re n t  
k ind  o f  s o i l  and p lan t t m  ra d ish  seeds in  each* Bed rad ishes 
are used because they  germinate and grow f a s t  enough fo r ch ild ren  
to  see re su lts#  Boxes are placed in  windows, turned and watered 
each day* A fter seeds have gem inated and p la n ts  reached th© two- 
l e a f  s ta g e , th e i r  heigh t i s  measured a t the same time every o th er 
day. The height o f p lan ts  in  each box i s  recorded on a w all c h a r t .
T est
Make a cross (X) mark by th e  b est answer fo r  each of the 
follow ing statem ents.
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1* Red s o i l  'Was founds 
at. In  tb s woods 
b . On bottom, land in  a pasture 
c* On a cu ltiva ted  h i l l  top 
2* Brown s o i l  was founds
a . In  th© woods
b , Gn a c u ltiv a ted  h i l l  top 
e . On a sand bar












3elected  references fo r  Problem 1*
Ponton, C arro ll L* and U ildred i# , The Land VJe Live On. 
Garden C ity , Hew Torki Doubleday, Doran and Company,
1944.
Llolrose, Iiary, e t a l . ,  Woulfl X̂ u. hike %o t̂ jv© LivM. 4hg.q? 
Washington, D. C.s National W ild life  Federation, 1941*
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Rpoblea IX* How does s o i l  help l a  staking food?
This problem i s  introduced w ith a d iscussion  of foods and 
where they  cane from. When the  statem ent i s  made th a t  man must 
depend on green p la n ts  fo r  fbori > another problem p resen ts i t s e l f  
f o r  so lu tio n s  “How do green  p la n ts  get food?M P lan ts ob tain  a i r  
through t in y  openings in  th e i r  leav es . They g e t w ater and 
m inerals from th e  s o i l  through t h e i r  roots* With the help of 
sunshine green p la n ts  are able to  make sugar from a i r  and water* 
Food is  made in  the leav es , but much o f i t  i s  ca rried  to  o ther 
p a r ts  o f the p la n t  and used* P lan ts do not use a l l  o f the  food 
a t  the t in e  i t  i s  made* Some o f i t  i s  s ta re d  in  d if fe re n t  p a r ts  
o f the  p la n t. We then e a t the p a r t  th a t  contains the stored  food* 
In  th is  way we get th e  foods necessary to  make our bodies grow* 
Animals a lso  depend upon p lan ts  fo r  food, so when w® oa t meat o r 
o th e r  animal products we are s t i l l  g e ttin g  our food from plants* 
The follow ing o u tlin e  i s  used to supplement the  above 
d iscussion  *
P lan ts  as food makers.
A. Things p lan ts  must have in  order to male© food*
1 . Sunshine 
2* Air 
3 , Water 
4* Minerals
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B* Where p lan t a s to re  the  food they  make* 
1* Leaches
a* cabbage
b. le t tu c e
c , tu rn ip  greens 
d* spinach
2* Stems
&♦ eelery  
b* asparagus 
e* rhubarb 
d+ sugar cane 









d* r ic e
5* Boots
a* c a r r o t  
b* tu r n ip
c, sweet po tato  
d« radish
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A c tiv it ie s
Pupils are now ready to  answer a question that conies from
the experiment in  Problem I i  Why do rad ishes grow b etter  on some
s o i l s  than on others? Each pupil w r ite s  the answer to th is  
question  w ithout help from th e  teacher*
On the f ie ld  tr ip  in  Problem I I I ,  p la n ts  growing on
very poor s o i l  are constraated w ith those on f e r t i l e  s o i l ,  Small
yellow ish  p la n ts  are pointed out and pupils are asked to  g ive  
reasons why th ese  p la n ts  are n o t growing as w e ll  as o th ers.
P upils asks a l i s t  o f  food they l ik e  b est and fin d  out a© 
much as they can about where they came from and how th ey  grow#
They draw p ictu res in  t h e ir  notebooks o f  foods l i s t e d .
Test
1 , How do p la n ts  obtain air?
2m What do p lan ts get out o f  th e  s o il?
3 , Does the food we eat come from th© s o i l  or from plants?
4 , In what part o f  the plant i s  food made?
5 , In what parts o f  th e  p lant i s  food stored?
6* Why do we e a t  th e  roots o f  some p lan ts and the seeds
of others?
S elected  references fo r  Problem II*
Green, Ivah, Partner a With Nature, Scranton, Pennsylvania® 
In te rn a tio n a l Textbook Company, 1950,
Myrick, Susan, Qur D aily Bread, D an ville , I l l in o is s  In ter­
s t a t e  P r in t e r s  and P ublishers, 1950,
Knew, -Aarran, et &U, The Wonderworld o f  S c ie n c e . Book Three* 
Hew Yorks C h a rle s  S c r ib n e r ^  Sons, 1947, pp, 12-30#
Problem  I I I ,  How I s  s o i l  l o s t ?  Ho*w i s  t h i s  l o s s  p rev en ted ?  
To in tro d u c e  t h i s  problem  th e  te a c h e r  eaqfLains w hat I s  
m eant by s o i l  bo inq ' ' l o s t 51* C h ild ren  a re  t o l d  t h a t  when co il, 
washes away i t  i s  l o s t  ju s t  a® a c o in  i s  l o s t  ■'.•lien i t  f a l l s  In to  
a  r i v e r ,  They a r e  made to  r e a l i s e  t h a t  when s o i l  i s  l o s t  , money 
needed to  buy fo o d , c lo th e s ,  and  p lay th in g s, I s  a lso  lo s t*  The 
f a c t  i s  em phasised th a t  such lo s s e s  can be p re v e n ted  and th a t  
each  in d iv id u a l  has a  p a r t  to  p la y  i n  sav in g  s e l l s *
Such questions a sj 'bjhat causes g u l l ie s ? ?l and !lwhy are 
r iv ers  so o ften  muddy ?'*, serve to  open a d iscu ssion  in  which 
children ask questions and r e la te  th e ir  experiences and knowledge 
o f  g u l l i e s ,  f lo o d s , and dost storms*
Content o u t lin e ,
A. lo s s  o f s o il*
1 , How s o i l  i s  l o s t
a . Water washes i t  away
b, "Wind blows i t  away
2 , Causes o f  s o i l  washing and blowing away
a* improper cu ltiv a tio n
b. Forest f ir e s
c . Cutting too much timber
d* C ultivating h i l l s  that are too steep
e* Overgrazing pastures
3 , E ffect on our l iv e s  and the ooouaunity
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a* We have le ss food,
b . The food v;e do have do os not contain the 
m inerals th a t make u3 healthy  
c« ie  have dust s to mis
d . Vie have floods
3 * Streams f i l l  w ith mud and f i s h  cannot l iv e  
f  • The farm er does not make as much money
g . The merchant does n ot s e l l  as mesh 
h* People lo s e  th e ir  Jobs 
! •  lie do not have as good schools 
j* People move from the community 
3* How to prevent th is  lo s s  
l t Proper cu ltiv a tio n  
a . Terracing
b* Plowing around the h i l l  in stead  o f  up and 
down
c* Not p lanting the sane crops on the land every  
year
2 , Prevent fo r e st  f ir e s
3 , Do n o t  cut to o  much timber o f f  the land
4 , Do n ot put too many c a t t le  in  a pasture 
5• Do n o t cu ltiv a te  land that i s  too steep
i ,  Keep land covered w ith grcwlng crops the year round 
7* S v o r j o n o  do h is  part
C* iJ'ho i s  responsib le  fo r  saving the so il?
1 . The 1 sndom er
2, The tenan t
3* The bu3:In0S3i*Tan
4* TSie school
5. The goverm ent 
A c tiv itie s
a f i e ld  t r i p  la  planned, fo r the  purpose of studying the  
questions rolnbed to t i l ls  problem alone* Sroded lands and a 
w ell m m ged  farm are both observed on the  same tr ip *  On eroded 
lands the c lass n o tic e s  g u llie s*  muddy ■water in  stream s or a ltc h e s , 
and the conditions of p la n ts  growing on Such lands* They then  go 
to  a well-managed fa m  where they see terraces*  contour plowing, 
good pastures* and ca ttle*  The ia m e r  i s  asked to  explain  th e  
purpose of te r ra c e s  and how they are constructed*
P upils next c o lle c t p ic tu re s  o f g u l l ie s ,  H oods, fo re s t 
f i r e s ,  and w ell managed land*
Pupils arc  nov. ready to  conduct a simple experiment to  
solve the problems; :,what causes g u llie s? "  and (firha t iQakes r iv e r  
w ater nuddy?fl
Jind  a spo t o f good sod on a slope* (The s teep e r the slope 
the  b e tto r)*  Measure o f f  two p lo ts ,  each two foo t square* bcrape 
the sod from one p lo t and pu lverize  the  s o i l  w ith a hoe. By using 
a ep rink l in g  can wot each p lo t u n t i l  w ater runs from i t  freely*
Use the sane amount of w ater on each p lo t .  C ollect a milk b o ttle  
o f ’water from each and l e t  i t  stead  fo r  an hour# Sach p lo t i s  
s tud ied  c a re fu lly  to  see \:hat changes h<r/a taken place#
Pupils w rite  a sh o rt d iscu ssio n , g iving in  th e i r  i*|a words, 
the  answers to tlie alov?- jUestions#
A w e ll !.£imp3d far.;a i s  constructed  on a aandtable showing 
terraces, contours, p a s tu re , woo.Hot, orchard, garden, barn, and 
home#
Test
1 . K&ae th ree  tilings th a t cause s o i ls  to ^ash away#
2# What cuus3S muddy water in  r iv e rs?
3* Ion uo-s the  lo ss  o f s o i l  a f fe c t  th e  fanner?
4# liov; does the lo s s  o f s o i l  a f fe c t  the businessman?
3 . Kane th ree  ways to  prevent the  lo s s  o f so il#
6# Who i s  responsib le  fo r saving th e  so il?
S elected  re fe rences fo r  Problem I I I
M elrose, Mary, e t  &1#, liaindraSQg an^ buddy Water# Washington,
Q, C.s National W ild life  Federation , 1911*
HorUng, Josephine 3#, and Bm eat E#, Pojgo1 s Parra Mv&nture*
New Yoik: Homy d o lt  and Coop any, 194&*
labama Polytechnic I n s t i tu t e ,  Let* a Save S o il With 3am and Sue# 
Washington, D# C#; U«.3# Department of i ^ r i  cu ltu re  S o il 
Conservation S erv ice , 1951*
inov ; Warren, e t ul#, The V.'ondeniorld of dclones. Boole Three# 
New York* Charles Scribner*s Sons, 1947* pp* 36-60#
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IV* Culcuiiafcicn
The cl.tSo u r i te s  an a r t i c le  on the importance of s o il  fo r  
th e  school paper end i l l u s t r a t e s  i t  w ith  drawing« o f foods from 
the so il*
The fo u rth  grade i s  in v ite d  to  the room to  see an ex h ib it 
consisting  o f  p o s te rs , p ic tu re s , s o i l  samples, and rad ishes grown 
in  boxes * The film  Once Upon a Time is  shown while th e  fou rth  
grade i s  present*
V * h valuation
Sach p u p il w rites  a s to ry  on rfWhy I  Should Take Care o f the
Soil"*
In  evaluating  th e  un it from th e  te a c h e r 's  standpoin t th e  
follow ing questions .-av. considered*
1* here the general and sp e c if ic  o b jec tiv es  a tta ined?
2* Did ine p u p i l s  develop an awareness o f  th e  re la tio n sh ip  
o f s o i l  to th e ir  own w elfare?
3 , Did pupils develop an a t t i tu d e  o f  re s p o n s ib ili ty  toward 
hav ing  o o i lTf?
4* Did the  u n it provide experiences which would load to  
the  development o f problent-ooIving s k i l ls ?
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Washington, D* C*: U. 3 , Department of Agriculture S o il
Conservation S erv ice , 1951*
In te rn a tio n a l Paper Company, The Crop That pjfl Not F a i l* New 
York* In te rn a tio n a l Paper Company, 1951*
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C, Films
3S§St A ^013* Conservation Service Department o f
A gricu ltu re , Washington, D* 0* 10 m inutes, s i le n t ,
b lack and w h ite ,
The Golden S e c re t# S o il Conservation Service Department of 
A gricu ltu re , Washington, D, G,, 1946* 7 m inutes, sound, 
color# ,
UNIT II#  SOIL* ITS USB AID OQKSmVATIOK 
( fo r  s ix th  grade)
I* O bjectives 
A* General
1 ,  To develop some understanding of the nature of s o i l  
and i t s  importance to  human welfare#
2 , Tb develop some understanding o f the p r in c ip le s  
involved in  p ro tec tin g  s o i l ,
3* To develop an a t t i tu d e  of r e s p o n s ib ili ty  toward s o i l  
conservation ,
4 * To develop s k i l l  in  solving problems by the s c ie n t i f ic  
method,
B, S p ec ific
1 , To develop an understanding o f the  o rig in  of so ils
and th e i r  c la s s if ic a tio n *
2 * To develop an understanding o f  how man depends upon s o i l ,
3 ,  To develop an understanding o f how s o i ls  a re  destroyed,
4 , To develop an understanding o f  som  p r a c t ic e s  i n  s o i l
conservation*
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IX* M otivation pro cod uns
This u n it i s  in troduced  by showing the film  Living Eook.
T his f i f t e e n  minute color film  follows th s  same g e n e ra l  o u tl in e  
as the u n i t .  I t  b r ie f ly  reviews the form ation o f  so il*  how 
man1© l i f e  i s  dependent upon s o i l ,  how s o i l  i s  lo s t*  and how 
i t  i s  protected#
P upils and tea cb s r  then  go over the u n it p lans and make a 
l i s t  o f  s o i l  pr obieas in  the community* Th© u n it req u ire s  
considerable outdoor study* th e re fo re , t r ip s  ar© planned to  cover 
as such m a te ria l a s  possible* A ll p a r ts  o f th e  u n it  a re  c lo se ly  
rela ted*  T rips are* therefo re*  planned in  terms o f  the  u n it  as 
a whole* r a th e r  than  in  term s o f  sp e c if ic  problems of the u n i t ,  
I II*  Developmental a c t iv i t ie s
Problem I .  What I s  the o r ig in  o f s o i l s  and how are they  
c la s s if ie d ?
The film  B irth  o f  th e  Soi^t 1© used as a preview o f th is  
problem. T his  ten  minute c o lo r  film  ©hows how nature produces 
to p so il  from the  b a s ic  raw m ateria ls  o f rock* a ir*  w ater*  and 
su n lig h t in  combination w ith p lan t growth and decay* The f i lm  i s  
followed by a dis cussion to  c lear, up any po in ts  th a t  may be 
confusing* A l i s t  o f  s ig n if ic a n t  p o in ts  brought out in  th e  film , 
i s  p laced  on th e  blackboard fox' p u p ils  to  p u t in  t h e i r  notebook©* 
This i s  used as  a check l i s t  o f  th in g s  to  look  fo r on f i e l d  tr ip s*
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Th© content o u tlin e  l a  given to  p u p ils  and checked to  see 
ho* many item s mentioned can be seen in  the  community and where 
th ey  are  found*
A* Formation o f  s o i ls
1* Weathering o f  rocks
a* D is in teg ra tio n —physica l changes
S k a a a a  l a  . t e j w w f t s  cause rocks to  expand and 
c o n tra c t, th u s  breaking in to  sm aller pieces* 
G lac ie rs* Huge le e  masses gather rocks as they  
move over the  earth* Hi® rocks they carxy grind  
and break o th e r  rocks in to  sm all p a rtic le s*
Streams,  Bocks are ground in to  small p ieces as 
they  a re  c a rr ie d  along by flowing water*
Waves* Waves of oceans and large  lakes r o l l  
rocks back and fo r th  grinding them to  pieces*
Sand and dust c a rr ie d  by wind have the  
power to  grind  rocks in to  very f in d  partial©®* 
b* Decomposition—chemical change®
Oxidation o f  iro n  compounds in  rocks*
Carbonic acid  in  rainw ater d isso lves limestone*
2 * B io tic  agencies
a* P la n ts  and animals decay and add organic m atter 
to the ground up rook* 
b* Burrowing animal®, such as earthworms, a n ts , larvae
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o f  c e r ta in  in sec ts*  gophers * and woodchucks 
serve to  mix s o i l  p a r t ic le s  and reduce th e i r  
size*
c* Micro-organisms a s s i s t  in  p lan t growth and 
decay*
B# C la ss if ic a tio n  o f  s o i ls  
1 . According to o r ig in
a* Hesidual—s o i ls  whidi remain where they  were 
formed* VVeathered rock o f te n  remains where i t  
o rig inated*  Lakes f i l l  in  w ith sediment forming 
re s id u a l so il*  
b* Transported^—S o ils  which have been moved from the 
po in t o f  o rig in  by:
G rav ity .
C olluvi a i s o i ls  
Water*
A lluv ia l s o i ls  
Flood, p la in s  
D eltas
Ice*
G lacial s o i l  
Wind*
Loess—very sm all p a r t ic le s
2* According to  texture*—s i  se o f  p a r t ic le s
a* Gravel— contains l i t t l e  o r  no C y an ic  matter*
Not su itab le  fo r  a g r ic u ltu ra l  purposes, 
b# Sand-—larg e  p a r t ic le s  
c* S i l t —next sm allest p a r t ic le s  
d* Clay—sm allest p a r t ic le s  
e* Loam—a mixture o f  sand, s l l t>  and day* 
A c tiv it ie s  on fie ld , t r i p
Bocks and pebbles are  stud ied  to  sec the  rounded edges and 
cracks in  them* P up ils are aaked to  exp la in  hoi? the rocks cam© to 
be i n  th a t  condition*
Pupils a re  asked to  exp la in  the  presence o f s i l t  in  roadside 
d itches*
Decaying vegetab le  m atter i s  stud ied  in  a wooded area* A 
hole i s  dug to  see the  lay e r of dark colored s o i l  under the leaves* 
I t s  depth i s  measured and some o f the s o i l  i s  collected* A f ie ld  
i s  v is i te d  to check the  kind of soil* The farm er i s  contacted to  
see what kind o f  s o i l  i s  b e s t f o r  d if fe re n t crops#
The work o f g la c ie rs  i s  i l l u s t r a te d  by dragging a heavy 
p iece  o f  lumber over bare ground# Clods o f d i r t  are broken and 
s tre ak s  l e f t  on the  ground vexy much as g la c ie rs  d id  on a la rg e  
scale#
A piece o f ru s ty  iro n  i s  used to  socplain the oxidation  o f 
iro n  compounds in  s o i l  and how th is  process helps in  breaking up 
rocks#
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A c tiv it ie s  in  th e  classroom
An equal amount o f ©ach s o i l  co llec ted  i s  weighed and 
Placed in  j a r s .  The j a r s  a re  la b e le d , giving the nan© and 
weight o f th e  s o i l  and where i t  was collected*
Some hydrochloric acid  i s  obtained from th© chemistry 
lab o ra to ry  and placed  on a p iece of lim estone o r marble to  show 
how ac id  decomposes rock.
Things observed on th© t r i p  a re  checked against tine l i s t  
o f  f a c ts  from the  film  and the content o u tlin e , A separate  l i s t  
i s  made o f  th in g s  seen which a re  n o t included on e i th e r  l i s t *
The n e x t day a f t e r  th e  f i e ld  tr ip *  th© f ilm  Formation o£ P o ll i s  
shown. This f i f te e n  minute film  includes some tec h n ic a l inform ation 
on the  fom aation and tra n sp o rta tio n  o f  so ils*  For th is  reason i t  
i s  need as a sunmaiy and review o f m a te ria ls  covered in  the  studF 
o f  t h i s  problem.
Teat
1* How do tem perature changes help in  foaming so ils?
2# Why do racks along streams have smooth rounded edges?
3 * Explain how wind helps in  s o i l  formation*
4 * How do earthworms help  in  forming so ils?
5* How do you account fo r  th e  sand beds along streams?
6 * Biy are the flood  p la in s  o f r iv e r s  usually  f e r t i le ?
7 , Ham© four c lasses  o f s o i l  according to texture*
8 * Th© mountains o f  the  West ara  very  rugged and have sharp 
peaks* Those in  the  East are much smoother and more
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mounded on to p , Which group o f mount*ains do you 
th ink  i s  o lder?  Iflfhy?
Selected  references fo r  Pro h i m  X*
Cheyney, Edward G,, and Schants-Hansen, fhorvald , th is  I s
Our Land. St* Pau l, Mime so t a  8 Webb Book Publishing
Company, 1946,
Craig, Gerald S t ,  and Margaret Oldroyd Hyde, New Ideas in
Science, Boston* Ginn and Company, 1946* pp, 297-303*
P arker, Bertha M orris, S o il# Evaneton, I l l i n o i s :  to ? ,
Peterson, and Company, 1943*
Pr obi era IX* How ia  man dependent upon t  ho so il?
The film  Hunger Sinns i s  ^iown to  i l l u s t r a t e  the answers to  
t h i s  question . This twenty-two minute co lo r film  shows in  a very 
v iv id  manner th e  e f fe c t  o f s o i l  de fic ien cy  on p lan ts  and animals*
By means of animated photography i t  d e p ic ts  the process o f p lan ts  
tak ing  m inerals from the s o i l  and using them to  bu ild  p lan t tissues*  
I t  a lso  shows the amount o f .minerals used in  producing 100 bushels 
o f  com  on an a c re . Questions re la te d  to  o ther p a rts  of the  u n it 
are d ea lt w ith  in  the f i lm . These questions Serve to  r e la te  a l l  
p a r ts  o f  th e  un it and -are d iscussed a t  th e  time the film  i s  shown* 
The school o r  county h e a lth  nurse I s  in v ite d  to  ta lk  to  the  c la ss  
on the importance of p roper d ie t  to  h e a lth . B u lle tin s &ro obtained 
from th e  county Agent's O ff! ce, the U, 3, Soil Conservation Service, 
arvi the  county Health O ffice fo r  reading m ateria l in  connection with 
th i s  problem. The follow ing o u tlin e  sorvos as a base fo r  content 
m ate ria l *
S o il and h ealhh
Health i s  determined to  a la rg e  ex ten t by the  quality  
o f  food eaten* C ertain  m inerals are necessary  fo r the  
growth and development o f th© body. They are  obtained 
from food nhioh in  tu rn  g e ts  them from th© soil*  I f  
s o i l  i s  d e fic ie n t in  m inerals so a r e  the  foods*








2* Sources of m inerals 
a . Plants*
P lan ts  requ ire  m inerals which they take from
the so il*
Major elements used by p lan ts  
n itrogen  
phosphorous 
potash





liinor elements used by same p lan t s 
boron 
copper 




b* Meat and o ther animal products
Animals secure th e i r  m inerals from p lan ts  
c« F ish
M inerals isash in to  th e  sea  £raa land* Fish get 
these  m inerals in  the food  they eat*
S. S o il and economic se c u rity
P up ils do in d iv id u a l research  in  connection with such 
problems a s :
1 . How many people in  the  community male® th e i r  l iv in g  
d ire c t ly  from the so il?
2 * Hots many people in  the community make th e ir  l iv in g  
in d ire c t ly  from the so il?
3 * P rice  o f l a id  in  the  community*
4* The average p e r aero y ie ld  of various crops in  the 
coaraunity*
x i a
5* How does the  community average compare w ith  the  
s ta te  average?
6 * The value of a l l  crops grown in  the e n tire  
county*
7 . The value o f liv e s to ck  grown in  the  county*
S. The number of acres o f land par person in  the 
s ta te  *
A c tiv it ie s
Many asp ec ts  o f th is  problem cannot bo seen on f i e ld  tr ip s*  
The most im portant th in g  to  bo observed on t r i p s  i s  the d ifference  
between p la n ts  growing on poor land  and those growing on f e r t i l e  
lan d . Evidences of !thungar signs'* in  p lan ts  are aLso pointed out* 
The m ineral content o f p lan ts  i s  determined by burning a 
p la n t and weighing the  ashes* Grass i s  c o lle c te d  from very poor 
s o i l  and some from th e  most f e r t i l e  s o i l  a v a ila b le . Both samples 
are dried  in  the  sun fo r  se v e ra l days and equal amount® o f  each 
a re  weighed on sc a le s  from the chemistry laboratory* Each sample 
i s  p laced in  a separate  c ruc ib le  and burned completely over a 
lab o ra to ry  burner# The ashes ore then weighed* Pupils draw th e i r  
own conclusions.
Two rab b its  of the same weight and sex  from the same l i t t e r  
a re  placed in  separate  pens. small s l i t  i s  made in  the  ears of 
on© ra b b it to  assure id e n tif ic a t io n . One i s  fed grass from the 
poo rest s o i l  th a t can be found* the  o th er i s  fed g rass from very 
f e r t i l e  so il#  N either rab b it i s  given anything except grass and
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w ater fo r  s ix  weefcs# They are  weighed a t  th© same time every 
o th e r day and w eights p lo tte d  on a  la rge  graph* Pupils writ© 
conclusions and g e n e ra lisa tio n s  in  th© t o m  o f  a theme on 
"S o ils  and Animal Growth'1.
Pup ils mates ©harts o f food chains* The ch a rts  shoe both 
interdependence of l iv in g  th in g s  and in te rp re ta t io n s  o f  food 
chains. P ic tu re s  are used on th© charts# A ch art i s  made 
showing an Ind ian  using £lsh as f e r t i l i s e r  and how th is  process 
was a  means o f  completing the  cycle o f c e r ta in  elements#
T est
1 # Explain th e  r e la t io n  o f  s o i l  to  health*
2 * Kara© fou r m inerals t h a t  a re  requ ired  by both man and 
plants*
3* Approximately 90$ o f i l l  people in  some area© have
bad teeth#  What does th a t lead  you to  believe about 
th e  s o i l  in  those  areas?
2* Ham© fou r minor ©laments used by plants#
3* How many pounds of th e  follow ing elements are  used in
growing 100  bushels o f  corn on an acre of land? Nitrogen* 
phosphorous* and potash*
6 # Explain how th e  use o f f is h  as f e r t i l i s e r  completes a
food cycle#
Selec ted  refe rences fo r  Problem II#
Alabama Polyteohnio I n s t i tu t e ,  B e tte r  UatA M .  B a tte r  l iv in g .
Washington* D* C*: U# S. Department of A g ric u ltu re  S o il  Conservation 
Service* undated#
C raig , Gerald 3 , and Margaret Qldroyd Hyde, Hew Ideas ^  Science, 
Boston: Ginn and Company, 1 9 0 *  PP* 99-119*
Dousing, H url, f o i l , Water, and Man* Evanston, I l l i n o i s :  Bow, 
P eterson  and Company, 1 9 0 ,
Problem IH *  How i s  the  f e r t i l i t y  o f  s o i l  lo s t?
Probl«as I I I  and I?  are  stud ied  sim ultaneously. Content
fo r Problem I I I  I s  p resented  and d i  sous sad f i r s t ,  then Problem IV
i s  taken  up, Both o u tlin e s  are  c a r r ie d  in  th e  f ie ld  to  guide
observa tions, Reading m ateria l i s  obtained from th© County
Agent1 s  o f f ic e  and U, 3 , S o il Conservation Service*
A, How s o i l  f e r t i l i t y  i s  l o s t
1* H arvesting crops*
Growing p la n ts  remove large  q u a n titie s  o f m inerals
from th e  so il*  When crops are harvested from th e
land  th ese  m inerals are c a rr ie d  away,
2 , Leaching.
When w ater soaks through th© ground i t  takes 
m inerals w ith  i t .  Leaching i s  very severe in  som  




r i l l
g u lly
b# Factors in fluencing  erosion 
slope o f  land
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amount o f vegetation  
amount said kind o f  r a in f a l l  
clim ate 
kind o f  s o i l
tlio mm who t i l l s  the  s o i l  
o* B asa lts  o f  erosion
lo ss  of m ineral n u tr ie n ts  
reduced amount o f  c u ltiv ab le  land 
floods
bottomlands covered with s i l t  
re se rv o irs  f i l l e d  w ith s i l t  
B, R esults o f lo s s
1 .  deduces crop y ie ld  
2# Reduces income
y* Lowers th e  q u a li ty  snd q u an tity  o f  food 
4* Produces poor h e a lth
5# Reduces th© amount o f tasses p a id  fo r  th e ’ support 
o f schools and o th e r  pub lic  in s t i tu t io n s  
6 * Causes population  m igration  
7* Leads to  a general d ec lin e  in  the  standard  o f 
l iv in g  
A c tiv itie s
Various types and degrees o f  erosion  are observed on a f i e ld  
t r i p .  The d if fe re n t  co lo rs o f s o i l  in  a f i e ld  are noticed* m m  
spots appear much l ig h te r  in  co lo r than others* Pupils a re  asked
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to  f in d  o u t what causes thcs® lig h t  spots* The width and len g th  
o f  a @ illy i s  measured* Th© sis® area  lo s t  from c u ltiv a tio n  i s  
then calculated* This lo s s  i s  s ta te d  in  te ttas of values to th© 
community based on th e  average p r ic e  o f land* In  la rg e  a reas 
where the  la n d  appears leve l*  a b o t t le  o f w ater i s  co llec ted  from 
a roadside d itch  a f t e r  hard rain* The w ater i s  allowed to  stand 
fo r  severa l days and the sediment measured* Pupils are then 
asked to  w rite  an answer to  the question , "Does erosion  take 
place on le v e l  land ?*1
In  the  classroom a simple experiment i s  conducted to  show 
the  e f f e c t  o f  f a l l in g  w ater on bar© s o i l ,  A f r u i t  ja r  top  o f 
s o i l  i s  p laced on a newspaper on th© floor#  A spoonful o f water 
i s  poured on th© s o i l  from ta b le - to p  leve l*  The distsmce of th e  
“splash" is  measured and a lso  the d istance  s o i l  p a r t ic le s  are 
c a rr ie d . The same experim ent i s  repeated  w ith th© s o i l  w ell 
covered w ith g ra s s . P up ils  make t h e i r  own conclusions and 
d iscuss th e  to p ic , "Cover crops and erosion  co n tro l" .
The follow ing problems are  woik@d out by e&ch pupil*
1 , A fanner had two fo rty -a c re  f ie ld s .  Only on© o f  them 
had been te rra c e d . During a heavy r a in  fo u r tons of s o i l  per 
acre were washed from the unterracod land , while only one-ha lf 
ton  per acre was l o s t  from the te rra ce d  land* How much more s o i l  
was l o s t  from th e  unterraced  land?
2. S o il i s  being washed in to  a farm pond a t  th© r a te  o f 
f i f te e n  a c re -fe e t per year, Th© pond averages twelve fe e t deep
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ot o  twenty a c res , Roy* soon K ill  the pond bo f i l le d ?  (An aero* 
fo o t la  an acre o f land  one fo o t deep).
The ex ten t o f  erosion  in  t h i s  and o th er coun tries i s  
ob tained  by reading The Lord*a Land and o ther pub lica tions from 
th e  S o il Conservation Service*
P ic tu re s  are c o lle c te d  to  make a f r ie a e  in  th e  classroom* 
P ic tu re s  a re  arranged to show th e  beginning o f erosion , itfe'' 
p rog ressive  s ta g es , e f fe c ts  on man and anim als, and f in a l ly  
preventive and rem edial measures*
T est
1* How does harvesting  crops reduce the  f e r t i l i t y  o f  so il?  
2* Explain what i s  meant by the  term leaching*
3 * Same fo u r fa c to rs  in fluencing  erosion*
4* What i s  the re la tio n sh ip  o f  th e  man who t i l l s  th e  s o i l  
to  erosion?
5 * How does s o i l  erosion lower the q u a lity  of food?
6 .  Why should the  school p rin c ip a l be e sp e c ia lly  
in te re s te d  in  erosion  contro l?
7 . A l a i  downer s a id , "My land i s  a l l  l e v e l ,  th e r e f o r e  I  
have no ero sion  prob lem s3* How could you p rove  th a t  
h is  statem ent was in co rrec t?
delected  references fo r Problem III*
C raig , Serald S ., and iarg& ret Oldrcyd Hyde, JJgw Ideas in  
Science* Bos tom  Sim  and Company, 1946* pp* 30&-316*
Fonda, Morris E .,  The Lord*s Land* Chic ago s The Sears- 
Roebuck foundation, undated*
ta lk e r ,  B rnest D ,, and A lbert B* F oster, th i s  i s  Ogr S o il# 
D anv ille , I l l in o i s s  The In te r s ta te  P r in te rs  and P ub lishers, 
1951.
Musser, S« H0  JJge jiije Lg»fl.$ Save th e  S o i l # W ashington,
D* 0*8 U* 3* Department o f A griculture S o il Conservation 
S erv ice , 1949#
Problem IV, What are  some o f  the methods used in  s o i l  
conservation?
A s o i l  conservation s p e c ia l i s t  v i s i t s  the c la ss  and d iscusses 
th e  p ra c tic e s  in  common use before a f i e ld  t r ip  i s  made to  study 
th i s  problem* A fter the  t a l k ,  pup ils  ask questions which are 
recorded and used as a guide fo r  observations in  the  fie ld*  Pupils 
read  Muddy Water and th e  Land Renewed in  o rder to  understand the  
p r in c ip le s  o f  what th e y  see on a f i e ld  tr ip *
The fo lio s in g  o u tlin e  serves as a guide fo r the  study.
A. Seduce leach ing
1* Keep some vegeta tion  growing on the land throughout 
th e  y ear.
B* S sturn  of m inerals l o s t  by harvesting crops 
1 * Return organic m atter 
a* Bamyard f e r t i l i z e r
b . Plow under, never bum , crop residues such a©t 
co tton  s ta lk s ,  corn s ta lk s ,  oat stubble* etc* 
c* Plde under cover crops 
2* Add n itrogen  
a* Legumes
b* Atmospheric n itrogen  
c# t i t r a t e s  beds
3* Add phosphorous





b . S aline lak es
c* In d u s tr ia l  wastes
5. Add calcium to  c o rrec t a c id ity
a . Lime
b. Slag
c . Oyster sh e lls
6 * Adi minor elements when needed
7 . Crop ro ta t io n
C« Control o f erosion  
1« Build te r ra c e s
2 .  P rac tice  crop ro ta t io n  
3* C u ltiva te  on contour 
4» Prevent over-grazing  of pastu res 
5# P lan t g ras3 o r  tre e s  on land  not used f o r  crops 
A c tiv itie s
Host o f th e  item s mentioned in  the o u tlin e  are seen on a 
w ell managed farm* P a r t ic u la r  emphasis i s  placed on methods o f 
e rosion  control* Pupils lo am  the meaning o f  the  various terms 
used In  connection with the  study*
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L e tte rs  are  W itte n  to  various f e r t i l i s e r  companies 
requesting  samples o f f e r t i l i s e r  and inform ation concerning i t s  
p roduction ,
£ind out from th e  County Agent the  amount o f f e r t i l i s e r  
so ld  in  th e  county each year and the p rice  per ton#
Using the figu res given i n  the film  Hunger Slim s, ca lcu la te  
the amount of n i t r a te  o f soda, super phosphate, and m uriate of 
po tash  th a t  must be added to  m aintain the  f e r t i l i t y  of an acre 
o f land  th a t  produces 100  bushels o f corn*
C ollec t p ic tu re s  and make a p o ste r shoeingi the  formation 
o f s o i l ,  the types o f  s o i l ,  the  uses o f s o i l ,  and i t s  protection*
Make a  l i s t  o f  s ta te  and federa l agencies th a t give d i r e c t
a ss is ta n c e  to  landowners in  s o i l  conservation work. L is t  any 
o ther o rgan iza tions in  the  community th a t  are ac tiv e  in  t h i s  type 
o f work*
P upils find a small g u lly  on the s choolground o r  nearby
f i e ld  as a problem in  erosion  control* Inform ation on the
trea tm en t o f  g u l l ie s  i s  secured qy reading and ta lk in g  with 
conservation  workers and farmers* Plans are submitted f o r
up the g u lly  and p reventing  any fu r th e r  erosion* The 
p lans subm itted are s tud ied  to  see which one seems to  b© th e  
most p ra c tic a l*  The p lan  adopted by the c la ss  i s  t r i e d  o u t.
The g u lly  i s  checked a f te r  each ra in  to  see i f  the  work was 
s u c c e s s f u l*  I f  th e  gu lly  i s  not f i l l i n g  up as desired  o ther 
p lans a re  put in to  use*
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T est
1 * How i s  leaching  reduced?
2 . How I® organic m a tte r  returned to  the  so il?
3* What crop i s  used to  re tu rn  n itrogen  to  the  so il?
4* What are  o th er sources o f nitrogen?
5 . What element i s  ob tained  from bone meal?
6 * What element i s  used to  c o rre c t ac id ity ?
7* What i s  meant by crop ro tation*
8 * What i s  a te rrace?
S elec ted  re& renees fo r  Problem IV,
C ra ig , Gerald 8 , ,  and Margaret Oldroyd Hyde, Jg@̂ Ideas Ig  
Science,  Boston* Ginn and Company, 194&* pp* 31o~325*
Howell, iionria Andrews, Muddy Water* New Xoiks American 
A ssociation fo r  Teacher ^ u c a t io n ,  P ro ject in  Applied 
Economics, 1949*
Van D orsal, W illiam E*, and Edward H* Graham, The land  
Renewed.  Hew lo tk i  Oxford U niversity P ress , 1946,
XV* Culmination
AH p o s te rs , c te r te ,  and o ther m ateria ls  produced during 
th e  study of th i s  u n it are placed on d isp lay  i n  the  room. The 
two ra b b its  used in  the  experiment and a reco rd  o f th e i r  weights 
are included in  the exhib it*  The p r in c ip a l i s  asked to  proclaim  
a 0Conservation Day*1 fo r  the school* Parents and friends are  
in v ite d  to v i s i t  the school during day to  see the  classroom 
ex h ib it and the work done by the c la ss  on the outside*
V is ito rs  and stud en ts  above the s ix th  grade are in v ite d  
In to  the auditorium  to  see th e  motion p ic tu re , The R iver. This
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th ir ty -m in u te  documentary film  la  a  veiy dram atic p resen ta tio n  
o f the  general problems connected w ith  conservation* I t  i s  n o t 
auitafcL© fb r  use below the six th-'grade level*
V* Evaluation
A ttitu d es and app recia tions developed by the study o f 
th is  un it are evaluated by a teacher-made t e s t  consisting  o f a 
s e r ie s  o f  statem ents w ith which p u p ils  agree o r  disagree*
Type o f question  used*
Head each of th e  follow ing sta tem m ta  carefu lly*  Xf you 
agree w ith  a sta tem ent p lace an MA” in  the blank. I f  you 
disagree w ith' a  statem ent p lace a nD” in  the  blank*
1* The fed e ra l g o v e rm ait should pay landowners fo r  
te rra c in g  land*
2* Lass should requ ire  landowners to te rra c e  th e i r  land*
3* S o il e rosion  i s  a n a tu ra l process th a t man should n o t 
attem pt to  c o n tro l.
4 * S o il erosion i s  a community problem th a t  a ffe c ts  everyone 
in  th e  coiaaunity*
5 . The h e a lth  o f people i s  influenced  by the  type  of s o i l  
they  l iv e  on*
6 # S o il e rosion  e f fe c ts  no one except th e  man who owns the 
land*
7 . Every man has a r ig h t to  t r e a t  h is  land as he pleases*
8 * S o il conservation  i s  e s s e n t ia l  to  n a tio n a l defense*
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H81T H I* IHESSi HOW THEY 3SEVE US AND WHY THEY MUST BS PrDTSCTSD
(Tor th ird  grade)
X* O bjectives 
A, General
1* To understand and app rec ia te  the importance o f tre e s  
and th e i r  products to  man*
2# To develop an a t t i tu d e  of re sp o n s ib ili ty  toward the 
p ro tec tio n  o f tree s*
3* To develop s k i l l s  in  find ing  answers to  questions*
5* S pec ific
1 . To develop the  a b i l i ty  to  recognize some common trees*
2* To le a rn  some o f the ways in  which t r e e s  serve us*
3 * To develop an understanding of how b ird s  and wild
animals depend upon trees*
4* To le a rn  same o f  th e  enemies o f t r e e s  and why they  
must be protected*
II*  M otivation procedure
A sho rt d iscussion  i s  given by the teacher to  c rea te  an in te r e s t  
in  tre e s  and a d esire  to  lea rn  something about them*
The people who f i r s t  s e t t le d  t h i s  country b u i l t  th e i r  homes and 
made th e i r  fu rn itu re  and o ther household a r t ic le s  from the tre e s  they 
cut f ra a  the fo r e s t .  They used wood to bu ild  fences, to  make to o ls  
to  work w ith , and toys for the  ch ild ren  to  play w ith . They depended
upon th e  w ild animals of the  fo res t fo r  much o f th e i r  food* People
m
o f  today s t i l l  use *00d to  b u ild  homes, make fu rn itu re , to y s , 
and o ther usefu l th ings ju s t  a s  th e  pioneers did* Wood i s  now 
used in  many n ays, however, th a t  were no t known to  the  e a rly  
s e t t le r s *  th e re  are  now so many th in g s  made from wood and so 
many people to use them th a t  t r e e s  must be p ro tec ted  as never 
before*
In  ad d itio n  to  a l l  th e  th ings made from t r e e s ,  they  are  
h e lp fu l in  o th er ways* They add beauty to  the community, provide 
cool shade, and give food and homes to  b ird s  and w ild animals*
Their ro o ts  keep th e  s o i l  from washing away when i t  r a in s ,
There a re  many kinds o f tre e s  in  the  world* ito one knows 
a l l  of them, but every one should know some o f the ones they 
see every day and know something about tak ing  oar© o f them*
A fte r a d iscu ssio n  o f  t h i s  n a tu re , pup ils  are given an 
opportun ity  to  ask q uestions and r e la te  th e i r  knowledge of 
trees*  The d iscussion  i s  d ire c te d  toward the  type o f t r e e s  in  
th e  v ic in i ty  o f  the school* Plans fo r  the  e n tire  un it a re  
explained. Pupils a re  given d ire c tio n s  fo r  keeping notes and 
making notebooks fo r  th e  unit*
III*  Developmental a c t iv i t ie s
Problem I* How are tre e s  recognized?
To in troduce  t h i s  problem the teacher brings leaves and seeds 
of various t r e e s  in to  the classroom fo r  the  pupils to examine*
T heir a tte n tio n  i s  c a lle d  to  the d iffe re n t shape leav es  and forms 
of seeds and how they are used in  recognizing trees*  Pupils name
th e  tre e s  they know and a l i s t  of a l l  t r e e s  known by the c lass 
i s  placed on th e  blackboard* This a c t iv i ty  serves as an inventory  
t e s t  sad i s  used in  planning th e  a c t iv i t ie s  which follow*
The following o u tlin e  i s  presented and explained*
Trees are  divided in to  two large  groups o r  c la sse s . Each 
group has th ree  d if fe re n t  names*
A. Group one—C onifers, Evergreens, Softwoods* leaves are shaped 
l ik e  needles o r t in y  scales* They a re  c a lle d  con ifers because 
th e i r  f r u i t  i s  a cone* They are c a lle d  evergreens because most 
o f them do not shed a l l  t h e i r  leaves in  the fa ll*  Cypress la  an 
excep tion . I t  i s  a  co n ife r but not evergreen. They are  c a lle d  
softwoods because the wood i s  o ften  so ft*
1* Kinds
a* Pine-—Leaves shaped l ik e  needles in  bundles o f twos and 
threes*
b* Cedar—Leaves veiy sho rt needles o r  t in y  scales th a t  
l i e  f l a t  on the  twig* 
c« Qypreas—Leaves f la t*  grow along both s id es o f  twig*
B* Group two—Broadleaf, Deciduous,  Hardwoods, They are  c a lle d  
b road leaf because t h e i r  leaves are  broad and f la t*  They are 
c a lle d  deciduous because moat of them shed a l l  th e i r  leaves in  
the  fa ll*  Holly and magnolia are exceptions* They are broad-* 
l e a f ,  bu t net deciduous* They are ca lled  hardwoods because many 




Learns various s izes  and shapes# IV uit an acorn* 
b* KLm
Leaves oval-shaped w ith  l i t t l e  ^saw-teeth^ along the 
edges. Seed® surrounded by a wing, 
c* LCaple
Leaves somewhat star-shaped  w ith three or f iv e  points*  
Seeds w ith wings* 
d# Sweetgun
Leaves star-shaped  w ith  fiv e  points* F ru it a spiny 
b a l l  which contains th e  t in y  winged seeds*
A c tiv it ie s
A sh o rt t r i p  i s  made on the campus and v ic in i ty  to  so© ds 
many d if fe re n t  kinds o f t r e e s  as p ossib le#  As each tree  i s  named 
by the teach e r, pupils study i t  to  fin d  out the general siiap© o f  
th e  t r e e ,  the  co lo r and t©:cture o f the bark, the type o f  le a v es , 
f r u i t s ,  and seed s , and note any other ch a ra cter istic s  that w i l l  
help them to recognise the  sane kind o f tr e e  when they see  one in  
another location* P upils w rite  a d e sc rip tio n  o f each tree studied  
in  th e ir  notebooks* Leaves, f r u it s ,  and seeds are co lle c ted  from 
each*
On retu rn ing  to  th e  classroom, pup ils and teacher review  
the fa c ts  learned  on the trip*  Pupils tran sfer  the tree d escription s  
to  th e ir  permanent notebooks and draw th© loaves o f  each tree# Some
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o f  the leaves co llec ted  are pressed in  heavy books fo r  several 
days u n t i l  th ey  are d ry . They are then mounted on typew riter 
paper w ith  narrow s t r ip s  o f gummed p3,per. The name o f th e  leaf*  
th e  date co llected*  and name o f  person who co llec ted  i t*  a re  
p r in te d  in  th e  lower righ t-hand  corner o f th e  paper. S patter 
p r in ts  are made from some of th e  leaves by pinning them to  sheets 
o f a r t  paper and spraying white shoe p o lish  over them w ith a 
small hand spray. Some o f the s p a t te r  p r in ts  and mounted leaves 
a re  d isp layed in  th e  room. Pupils p lace some of each in  th e i r  
notebooks. F ru its  and seeds c o llec ted  are placed in  small 
cellophane bags and fas tened  to  a la rg e  piece o f cardboard for 
d isp lay  purposes. P up ils are  encouraged to  b ring  o th er kinds 
o f leaves from home.
Test
1 . What t r e e s  bear cones?
2. Why are some t r e e s  ca lled  evergreens?
3 . Harae two evergreen t r e e s .
4 # What t r e e  has leaves shaped l ik e  needles?
5 . What t r e e  bears acorns?
6 . What t r e e  has f!saw -tee th rt on i t s  leaves?
7. What trees have ’winged seed?
Selec ted  references fo r  Problem I*
Beaty, John I .*  T rees. Chicago! M. A, Donohue and Company*
1938.
Knox* Warren* e t  a l .  * The Wonderworld of Defence* Book Three *
New forks Charles S cribner’ c Sons * 1947* p. 172.
Parker* Bertha Morris* T rees. Evanston* I l l in o is ?  How*
Peterson and Company* 1941 •
131
, Seeds and Seed T ravel. Evanston j
I l l i n o i s  j How, Peterson  and Company, 1943
-  Leaves# Evanston, I l l in o is s  How,
Peterson and Company, 1949#
Problem I I ,  How do tr e e s  serve us?
The importance of tre e s  to the e a r ly  s e t t l e r s  o f  America 
i s  discussed# The way they  used t r e e s  i s  compared w ith  p resen t 
day uses# An explanation  i s  made o f th e  many ways in  which tre e s  
serve man beside th e  products they  g ive, Special emphasis 13 
placed on the  importance of tre e s  to  the  c h ild .
The q u estio n , fffthat tilings are made o f Wood?’* i s  presented  
as a problem to  th e  class# Pupils f in d  th e  answer b y  looking i n  
the  classroom, in  the  home, and ou tside  the school and. home#
The following o u tlin e  i s  used only as a  check l i s t*
A. Uses o f wood





W riting paper 
Pencils 
Rulers 
2# In  the home 
Furniture
Handles of to o ls  and k itchen  u te n s ils
Match stems 
too th  p icks 
Toy#
P ic tu re  fram es 
Newspapers 
Rayon c lo th ing  
3* Outside the  school and home 
L ight p o les  
C r o ss -tie s  
Building m a te ria l 
F ru it  boxes
Cellophane candy wrappers 
Some fbods obtained from tre e s  
Pecans 
Walnuts 




O ther w ays i n  which tr e e s  serve us 
B eautify the  community 
Provide shade 
Christmas tree©
Keep the s o i l  from washing away
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A c tiv itie s
The major a c t iv i ty  fo r  th i s  problem 1 ® c a rr ie d  out by 
p u p ils  c o llec tin g  f i r s t  hand inform ation on th e  uses o f ■wood 
from the sources p rev iously  mentioned* A dditional in fo  m a t ion 
i s  obtained by read ing  the textbook and o ther m ateria ls*
P ic tu re s , showing the uses of wood and tr e e s  are co llec ted  
and made in to  posters*
The question  "How do t r e e s  keep th e  s o i l  from washing away?” 
i s  brought out as a r e s u l t  of a d iscussion  on the b en efit o f t r e e s  
to  man* This q ie s tio n  p resen ts  a problem to  th e  c la ss  which i s  
solved by an experiment on the school ground*
Enough loose d i r t  i s  dug up to  make two sm all h i l l s  o f 
ex ac tly  the same s i  as* One " h i l l"  i s  w ell covered w ith leaves , 
dead g ra ss , and small sticks*  Small branches are broken from 
green tre e s  and stuck in  the ground to rep resen t tre e s  growing 
on the  h i l l*  The h i l l  should d u p lic a te , as near as p o ss ib le , a 
n a tu ra l  fo rest*  The flo o r fo re s t  i s  w e ll covered with l i t t e r  and 
the tops o f  tre e s  overlap fam in g  a complete canopy* The o ther 
h i l l  remain bare* A sp rin k lin g  can of w ater i s  poured over each 
hill.*  3e sure to use the same amount of w ater and hold the can 
the  same d istance from the ground each time* Allow severa l minutes 
fo r  the water to  s e t t l e ,  then remove the  fo res t covering from the 
h i l l .  Notice any g u llie s  th a t  have formed and any d iffe rence  in  the 
amount of s o i l  th a t  has washed from each h ill*  The loos® s o i l  i s  
then  pu t back in to  the  holes and press* d< down firm ly , A discussion
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p eriod  follow s in  which p u p ils  t e l l  what they  lea rned  from 
th e  experim ent.
Test
1* Hew did  th e  P ilgrim s use wood?
2 , What a re  some th ings now made from wood th a t th e  
P ilgrim s d id  no t know about?
3* What foods do we g e t from tree s?
4 * What d o th  I s  made from wood?
5 . Why do people p lan t tr e s s  along the s tre e ts ?
6 * Name f iv e  th ings made of wood th a t  you use everyday,
7* What would happen i f  a l l  tre e s  were cut from a h i l l
and th e  ground l e f t  unprotected?
Selec ted  references fo r  Problem II*
American Forest Products In d u s tr ie s , Paul Bunyan!s ty&g, 
Washington, D* C ,* American Forest Products In d u s tr ie s , 
undated,
______________________ » 2a Stag s£ Msska*
Washington, D, C«t American Forest Products In d u s tr ie s , 
undated.
General Comics, How Money Grows on Trees* Mobile, Alabama* 
Southern K raft D iv ision , In te r n a t io n a l Paper Company, 1949*
Knox, Warren, e t a l , ,  The Wonderworld o f Science.» Book Three, 
New York* Charles S cribner f s Sons, 1947, PP* 159*172*
Problem I I I ,  How do b ird s  and w ild  animals depend upon trees?
*
This problem i s  in troduced by reading Smoke.v BoarVs Story o f  
tb s  F o rest* The s to ry  serves to  open a d iscussion  in  which th e  
re la tio n sh ip  o f tre e s  and sKiim&ls i s  brought out*
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The follow ing o u tlin e  i s  used as a guide fo r  th e  study* 
P up ils add to  i t  as work progresses* When the study i s  consisted  
each  p u p il has a complete o u tlin e  based on inform ation secured 
from observations and readings*
A* Ways in  which b ird s  and animals depend upon trees*
1* For food 
2 * fb r homes
3 * Fbr p ro te c tio n  from t h e i r  enemies 
9 , B irds th a t  b u ild  n e s t  in  t r e e s  
1« Mocking b ird s  
2* Bed b ird s  
3* Blue jay s 
4 * Doves 
5* O rio les
6 * Woodpeckers ( in  hollow tre e s )
C» fr e e  f r u i t s  and seeds ea ten  by b ird s
1 * Acorns
2 * Pecans
3* Dogwood b e rr ie s
4* Mulberrie s
5. Pine seed
6 * C herries
D. Animals th a t  make th e i r  homes in  trees  
1 * S q u irre ls
2 , Raccoons
3, Opossums
A c tiv itie s
Most o f th e  a c t iv i t ie s  fo r  th is  problem are in  th e  form 
o f  reading and observation* t&*leaa sq u ir re ls  l iv e  i n  a park 
o r  wooded area  nearby p up ils  w ill  probably no t be ab le  to  see 
animals liv in g  in  trees*  Most observations are th e re fo re  
concerned w ith  birds*
D aily  observations a re  made at school and a t  horns to  f in d  
o u t what b ird s  b u ild  n e s t in  t r e e s  and what t r e e s  supply food 
fo r  them* A record  i s  kept o f a l l  inform ation secured*
the c la s s  i s  assigned  reading in  Animals Round the Tear*
\
A l e t t e r  i s  w r i t t e n  to  the S ta te  W ild life  Department fo r 
inform ation on b ird s  and animal a in  th e  state*
P ic tu re s  are  c o lle c te d  fo r  making po ste rs  and to  p lace 
in  notebooks*
Test
1* Marne th ree  b ird s  th a t  b u ild  n e s t in  t r e e s .
2* What b ird  b u ild s  i t s  n e s t in  hollow tree s?
3 ,  What foods do b ird s  ge t from tre e s?
4 * Same two animals th a t  make t h e i r  homes in  t r e e s ,
5. Besides giving them food how do t r e e s  help animals?
6* What do you th in k  would happen to  the sq u irre ls  i f  
a l l  the tre e s  were cut down?
S elected  references fo r  Problem XXX*
Blough, Glenn 0*, Animals ftouqd the Year* Evanston, I l l i n o i s  s
Sow, Peterson and Company, 1943*
£■**?» H o n in g , s a a a  M  i l ia  & a a »  3o short: Houghton
M ifflin  Company, 1942%
f to e s t  S e r v ic e , Smoker B ear’ s  Stonr a£ J&e fforeat. 
W ashington, 0 . C.i 0 , S. Department of A griculture 
Forest S erv ice , undated*
Problem  IF* How d oes man take care o f  tre e s  and why#
The teacher in troduces th is  problem by reading  Blaze in  
th e  Forest F ire , This dram atic s to ry  serves to  c reate  in te r e s t  
in  p ro te c tin g  tr e e s  and opens a d iscussion  on why they must be 
p rotected *  The re s p o n s ib ili ty  o f each ind iv idua l in  p ro tec tin g  
tr e e s  i s  d iscussed  and ch ild ren  are given an opportunity  to  t e l l  
sh a t ex p erien ce  they have had in  tak in g  car® o f tre e s*
A copy of the o u tlin e  i s  given each pupil and discussed*
A* Some enemies of tre e s  and how they damage the  tree*
1 .  F ire
K il ls  young t r e e s
Bums the  bark on dLd tr e e s ,  causing decay to  s t a r t  
Destroys t r e e  seeds
Bums dead leaves and grass th a t  should be l e f t  to  
en rich  the s o i l  
2 * In sec ts
C a te rp illa rs  e a t  the leaves 
Borers bore in to  the baric and wood 
3* Diseases
Damage the  leaves and wood, causing the t r e e  to d ie , 
4 , Man-Some people t r y  to  take car© o f  t r e e s ,  some,
however, are c a re le ss  o r injur© tre e s  without knowin
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People damage t r e e s  bys
Breaking limbs o f !  o f  dogwoods and o th er tre e s  
to  ge t flowers*
le t t in g  f i r e  get in to  the fo re s t  
C utting  tre e s  th a t  should no t bo out 
Breaking down sm all t re e s  in  playing 
3* How man cares for tree s  
1 * Forest t r e e s
P ro tec ts  them from f i r e  
Keeps than  p roperly  th inned 
Cuts out old damaged tre e s  
Guts only those  th a t  a re  ready to  cut 
P lan ts  t r e e s  where they  a re  needed 
Z» Shade t r e e s
Sprays fo r  in se c ts  and d iseases 
Keeps them prunned 
P ro tec ts  them from liv e s to ck  
A c tiv itie s
The f ie ld  t r ip  fo r  t h i s  problem is  the most extensive one 
o f  the unit#  Sstreme care  i s  used in  planning the  t r ip  according 
to  t t e  ^d irec tions fo r p lanning  f i e ld  t r i p s *'1 Several adu lts  are 
in v ite d  to  make the tr ip #
Things to  look fo r  on tha t r i p  
F ire  lanes 
F ire  towers
Areas th a t have bem  w ell p ro tec ted  
Areas th a t  have n o t been p ro tec ted  
Trees damaged by l i r e  
Trees damaged by in se c ts  
Trees d a n c e d  by d isease 
Decayed t r e e s  
S a a ll seed lings 
P a p ils  d ig  in to  th e  ground under t r e e s  to  see the la y e r  o f  
l e a f  l i t t e r  and kind o f s o i l  underneath,
A fre sh  stump i s  found so th a t p u p ils  m y  see and count the  
am u a l rings*
On re tu rn in g  to  the  classroom pup ils  w rite  in  th e i r  not®-* 
books what was seen and done on the  tr ip #  The problem o f  p ro tec tin g  
tr e e s  i s  d iscussed  and p u p ils  t e l l  what they can do to  help#
A l e t t e r  i s  w ritte n  to th e  S ta te  Forest Service asking fo r  
"Ssokey” posters*
P up ils f in d  ou t through in d iv idua l in v es tig a tio n s  what i® 
b ein g  done to  p ro te c t fo re s ts  in  the  community#
Test
1 , How does f i r e  harm tre e s?
2 # T&hat p a r ts  o f t r e e s  do insect® ©at?
3 ,  TVhat can be done to keep in se c ts  from damaging tre e s?
4 * 7*hat can you do to help take cars of trees?
5 , J r i t e  a d io rt d iscussion  on why tre e s  should be 
protected#
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S electad  See Problan W .
ted«rson# C, Blagg thg. Fo^agt. 1 ^ .  Hew Toadcs 
The Macmillan Company, 1939*
C urtia , Maiy I , ,  ConasrvaUon | a  "Sgriga. Chicago: Lyon
and Camaham, 1947*
American F orest Product Indue t r i e s ,  lo g  Burn Me U&.
Washington, D, G*: American Forest Products In d u s tr ie s ,
undated*
Forest S erv ice , Smokey Bear*8 Stonr g f  Forest* Washington, 
D* C.s 0 * 3* Departs®nt o f A griculture Forest Service, undated*
I?* C ulm ination
At the completion o f the u n it a “F orestry  Day" i s  observed by
the  c lass*  L e tte rs  are se n t out a t l e a s t  th ree  days in  advance
in v it in g  the  p r in c ip a l , teach e rs , and pup ils to  v i s i t  th e  room
to  see the fo re s try  e x h ib i t .  AH notebooks, p o s te rs , and m ate ria ls
co llec ted  are put on display* Members o f  the c la ss  serve aa guides
to  conduet v is i to r s  about the room and explain the various ob jec ts
on d isp lay . During assembly period  the third-grad©  p resen ts  a
program in  which the s to ry  o f Johnny Apple seed i s  dramatised*
V* E valuation
Evaluation i s  a continuing p rocess, therefor® no “f in a l"
t e a t  i s  g iven . The w ritten  questions given a t  the end o f each
problem a re  s u f f ic ie n t  to determine th e  fa c tu a l  inform ation acquired
by the  pupils*  An o ra l  d iscussion  i s  h e ld  In  which each c h ild  i s
given an opportim ity  to  answer th e  question  “What I  lik ed  b est about
th e  u n it?"
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A ppreciation, a t t i tu d e s ,  and a b i l i t i e s  developed a re  
evaluated  by observing tbs behavior changes th a t  have talc set 
p lace  in  the  p u p ils . By observing them a s  they  work and play  
th e  teach e r can determine i f  theyi
Respect the  p roperty  o f  o thers and th a t  o f th e ir  asm#
Use some precau tion  in  p lay ing  around tre e s  on the  campus, 
e sp e c ia lly  the ones re c e n tly  p lan ted ,
Use a ^sterna t i c  approach in  find ing  answers to  questions.
The teach e r may evaluate  the  r e s u l ts  of th e  u n it from her 
cam view point by considering  such questions ass
Did the p u p ils  make s a t is fa c to ry  progress toward th e  
attainm ent o f  the  g en era l and sp e c if ic  ob jec tives?
Did the  u n it  provide s a t is fa c to ry  experiences fo r  the  
pup ils?
Did th e  u n it stim u la te  the p u p ils  to  do fu rth e r  study in  
th e  subject?
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UNIT IT | F0BB3TS, THEIS CSS AND PROTECTION 
( fo r  s ix th  grade)
1 , O bjectives 
A# General
1 ,  To develop an understanding and appreciation o f the 
importance of fo r e s ts  and th e ir  products to  American 
economy*
2* To develop and understanding o f  and an appreciation  
fo r  fo r e s t  conservation*
3 , To develop s k i l l s  in  solving problems by the s c ie n t if ic  
approach,
B, S p ec ific
1# To lo a m  some fo rest products and th e ir  values
2 . To understand the importance o f fo r e sts  as a protector
of resources,
3* To develop the a b i l i ty  to  id e n tify  mm  t r e e s .
4 , To understand some p r in c ip le s  o f  fo rest management*
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XX* M otivation Procedure
To c rea te  an in te r e s t  in  th is  unit*  The Enchanted Study. 
i s  read  to  the  class*  W ritten in  story-book fb m  th i s  reading 
i s  an e x c itin g  rev e la tio n  o f  th e  con tribu tions o f fo re s ts  to  
hisaan l i f e  and the n e c e ss ity  o f p ro tec tin g  them* I t  i s  w ritte n  
fo r  upper elem entary-school ch ild ren  and tak es approximately 
te n  m inutes to  read* A d iscussion  period  follow s in  which 
ch ild ren  give the names of t r e e s  they  know * uses o f  wood* and 
what experiences they  have had in  p ro tec tin g  fo re s ts . Flans* 
purposes* and a c t iv i t i e s  fo r the  u n it  are explained in  d e ta il*  
111* Developmental a c t iv i t ie s
Problem I* What products a re  derived from fo res ts?
There a re  two main a c t iv i t i e s  involved in  th i s  problem* 
f i r s t ,  a v i s i t  to  a sawmill; second, c o llec tin g  samples o f fo re s t  
products*
The fo llow ing  o u tlin e  i s  p resented  and d iscussed . Other 
item s are added to  the  l i s t  as th ey  are discovered by p u p ils .
Products o f  the Forest
A* Things made of wood*
"Wooden" a r t i c l e s  are o f many forms and sizes* but 
th ey  are  s t i l l  wood and are  used as such. They a re  
c la s s if ie d  in to  groups as follows*
Lumber and i t s  products
Fuel wood
P ilin g
Ballro&d t i e s  
Veneer and plywood 
Cooperage 
Boxes and crates  
M iscellaneous 
Things made from wood 
Wood i s  changed, by chemical p rocesses, in to  new 






Naval sto res  
Products o f  pine r e s in . Basin i s  obtained from 
l iv in g  tr e e s  and o ld  pine stumps. I t  i s  f i r s t  
d is t i l l e d  to  produce turpentine and r o s in . These 
substances are used in  the manufacturing o f  such 
th ings ass 
O ils
P la s t ic s
Linoleum




A c tiv itie s
Before making the tr ip *  po m is s io n  to  v i s i t
tb s  m ill i s  ob tained  from th e  manager and arrangements are  mad©
fo r  a guide* Tbs c la ss  i s  given in s tru c tio n s  as to  precautions 
necessary  to  prevent acc iden ts on the  t r ip *  A l i s t  o f th ings to  
do and see a t the m ill i s  p laced on the blackboard*
Things t o  do and see a t  the sawmill:
Watch logs being scaled  
Learn what i s  meant by th e  term  board fo o t
Study th e  d if fe re n t  grades of logs and fin d  out the p rice
o f  each grade 
Watch logs being sawed in to  lumber 
See the  d ry  k i ln  in  action  
find  ou t why lumber i s  d ried  before using 
Study the  d i f f e r  o a t grades o f fin ish ed  lumber and f in d  out 
the p r ic e  o f  each grade 
Find out where the lumber i s  shipped* I s  i t  used as i t  
leaves the m ill o r  i s  i t  shipped to  o th er fa c to r ie s  fo r  
fu r th e r  processing?
Find out the d a i ly  "output” o f the  m ill  
f in d  out the number of people employed a t  the  m ill and the 
approximate average d a ily  wag©
Find o u t th e  dlfferene© in  wages o f s k i l le d  and n o n -sk illed  
labor
Learn how to measure fin is jied  lumber
The next c la ss  period a fter  th e  t r ip  pupils enter in  
t h e ir  notebooks the s ig i i f ic a n t  fa c ts  learned a t the M il*  A 
general review o f  th e  t r ip  i s  made in  which problems and questions  
are d iscu ssed ,
3yp® o f  questions av i problems to  be emphasised*
Humber one lo g s  bring the h igh est prices* How can a land-  
owner produce number one logs?
I f  a g rea t amount o f  lumber i s  shipped out o f  the
community fo r  further processing* why i s  i t  not processed  
lo c a lly ?
C alculate the approximate amount paid fo r  lo g s  each day,
C alculate the approximate d a ily  income o f  the  m ill*
C alculate the approximate amount o f  wages paid  each day*
What would happen to  th e  workers i f  the supply o f lo g s  was 
exhausted?
I f  the m ill  closed  down hem  would the business p laces in  
town be affected?
At $135,00 per M, what would the follow ing amount o f  
lumber cost?
12 p ieces  l wx  6'bc 8*
8 p ieces  2 nx  Vfx  12*
15 p ieces l'*xl2 ,{x  1 4 *
6 p ieces l*bt 4 'he 10*
18 p ieces 2 t,x1 2 tix  12*
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Some o f  th e  questions brought ou t in  the  d iscussion  
period  cannot bo answered from the  inform ation obtained a t  the  
m il l ,  Pupils a re  moouraged to  find  th e  answers bn/- reading
and asking ad u lts  who are in  a p o s itio n  to  know*
Cjpllectiag saiSBleS* Samples of fo re s t  products are 
c o llec ted  f ra u  th s  ocsEiumity and in d u s tr ie s  ou tside  the 
community, Pupils b ring  in  samples from th e i r  homes* place® of 
business* and in d u s tr ie s  in  the community, Some in d u s tr ie s  w il l  
send samples o f t h e i r  products to  school® i f  the teacher w rite s  
fo r  them on school sta tionery*  Obviously a l l  type® of products 
cannot be brought in to  the classroom . Only those th a t can be 
su ccessfu lly  d isp layed are co llected*  As many aa possible* 
however* a re  s tu d ied  and observed*
Test
1* On what bases are  logs graded?
2* In  the statement* "Timber i f  £2*0*00 per thousand*” what
does the  "per thousand” mean*
3* L is t  ways in 'w hich  sawmill® help the  community*
4* At $#5*00 p«r H. what i s  the co st of a p iece of lumber 
2 ” x  a ” x  161?
5 ,  What i s  the  d iffe ren c e  between th in g s made of wood and 
th in g s  made from wood?
6 * Bo you th ink  people in  c i t i e s  should be taxed to  help 
support a s ta te  program o f  fo re s t  p ro tec tion?  Why?
Selected  references fo r  Problem I ,
Tirab«i» &*gineering Company, F o rest In d u strie  a Blaze 
f r a i l s ,  Washington, B* C* s Timber Sfogineering 
Com ply, undated,
B niero, Martha B*, What Forests Give* Washington, D. C«s 
F orest S e r /ic e  Department o f  A gricu ltu re , 19AO*
F orest Products Laboratory, Products o f American F o rests , 
Washington, D* C*s Forest S erv ice , Department of 
A gricu ltu re , undated*
A m erica Forest Products In d u s tr ie s , F o re s ts , T heir Use 
and Conservation* Washington, D, C* t American Forests 
Products In d u s tr ie s , undated*
Problem XI* How do fo re s ts  p ro te c t o th er resources?
Many asp ec ts  o f t h i s  problem are observed along w ith the 
study  o f  fo re s t  management* Others are stu d ied  on the  school 
ground, i n  wooded a re as , along roadsides and creoles* Pupils do 
in d iv id u a l research  to  c o l le c t  ad d itio n a l inform ation , e sp ec ia lly  
on those fa c to rs  not av a ilab le  fo r  observation* AH p u p ils  are  
expected to  read  The Fbreat* A Resource* A P ro te c to r c£ Resources* 
Since so many s ig n if ic a n t  fa c to rs  re la te d  to th is  problem are  not 
observable in  any one lo c a l i ty ,  two film s are  used: one as an 
in tro d u c tio n , and one to  conclude the study*
The film  Once Upon a Time i s  used to  in troduce th e  problem* 
I t  i s  a ten minute antim ated cartoon which presen ts the  in te r ­
re la tio n sh ip s  of resources in  a manner very  appealing to  elementary 
children*
Outline o f  Content and A c t iv it ie s  
A, Forests and s o i l s
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Fhrests are the  most Important p ro tec to rs  o f so il^ b h e  
most, ii^ortanfc o f  s l l  n a tu ra l resources*
1% Tree tops w ith  t h e i r  dense c w r  o f  leaves and 
branches check the  speed o f  fa l l in g  rain* Most 
fo re s ts  a lso  have an under sto ry  o f sm aller t r e e s ,  
shrubs, v ines, and o th e r p lan ts  which fu rth e r check 
the speed o f  raindrops* By the time ra in  passes 
through the  tre e  tops and under s to ry , i t  has lo s t  
much o f i t s  force and a b i l i ty  to cut in to  the  s o i l •
2* The fo re s t  f lo o r  i s  covered w ith a la y e r  of l i t t e r  
severa l inches th ic k , containing leav es , tw igs, 
and o th e r dead vegetation* Leaf l i t t e r  i s  constan tly  
decaying and forcing  humus, and i s  constantly  being 
rep len ished  by p lan t m ate ria ls  f a l l in g  to  th e  earth* 
The la y e r  o f l i t t e r  i s  capable of absorbing about 
four t in e s  i t s  weight in  water* The lay e r of humus, 
underneath the l i t t e r ,  i s  a lso  capable o f holding 
severa l times i t s  weight in  w ater, Vifhen ra in  s tr ik e s  
the  fo re s t  f lo o r ,  in s tead  of running o ff  and carrying 
s o i l  w ith i t ,  much of i t  i s  absorbed and gradually  
soaks in to  the  ea rth  below*
3* Trees and o ther p lan ts  fonn a dens© mass o f roo ts in  
the so il#  They hold the  s o i l  together and keep i t  
from washing m a y  daring  heavy rains* Boots a lso  talcs 
up g rea t amounts of water fo r  the plant* This leaves 
space fo r  more w ater to  bo absorbed by the  so il*
F o i s t s  and w a te r
a la rg e  p a r t  of the water supply fo r in d u stria l, sad 
domestic purposes i s  obtained from ,’springs and w ells 
fed by w ater sto red  underground, Th© underground 
supply o f  w ater i s  m aintained by rainw ater soaking 
in to  the e a r t iu  Unless s u f f ic ie n t  water i s  absorbed 
by the s o i l  the supply i s  exhaust ad* causing w ells and 
sp rings to  d ry  up. This has happened in  some p a rts  
o f the country. Three th ings happen ik> ra in  when i t  
f a l l s s  i t  soaks in ,  runs o f f ,  o r evaporates* As seen 
from the  above fa c ts ,  a la rg e  p a rt o f the r a in  which
f a l l s  in  a fo re s t  soaks in to  the s o i l  and time
rep len ish es the  supply o f underground water*
Forests and w ild life
Wild gam© i s  an im portant resou rce , both from a 
re c re a tio n a l and economic standpo in t, l a iy  gome b ird s 
and animals cannot e x is t  w ithout fo re s ts ,
1* Q uail, tu rk ey , deer and sq u ir re ls  are example® o f
game th a t  depend upon fo re s ts  to  a la rge  ex ten t fo r  
food and shelter*  One o f the  major causes of th e i r  
decline  has been the  decrease in  fo re s t  lands , Their 
numbers decrease in  p roportion  to  the  c u ttin g  o f 
timber*
2* Shren tliough f is h  liv e  in  w ater, fo re s t are e s se n tia l  
to th e ir  w elfare* Game f is h  th riv e  best in  cool,
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c le a r  streams* A w ater shed weH covered ‘with 
t re e s  keeps a stream d e a r  and .free from s i l t*
Forest f i r e s  a lso  harm, f ish  by the ashes which 
wash In to  th e  stream* Good fo re s t  management i s  
a lso  good stream management*
A c tiv it ie s
P up ils observe the  f*two-stGflCyrt e f fe c t  o f fo re s ts  and study 
th e  fo re s t  f lo o r  while on the fo re s t  management tr ip *  A hole i s  
dog in  th e  ground to study  the d i s t in c t  la y e rs  o f l i t t e r *  hurras* 
and s e l l  underneath* also  to  see the  mass o f  roots* Three paper 
bags o f  equal s iz e  are  each f i l l e d  w ith l i t t e r *  humus* and so il*
On re tu rn in g  to school the m a te ria ls  are weighed and th e i r  weights 
compared* The m a te ria ls  are then  placed in  g la ss  ja r s  o f equal 
s iae  and a cup o f w ater poured over each* The length  of time 
necessary  fo r  w ater to  soak through each one i s  recorded. Pupils 
th en  w rite  t h e i r  conclusions to  the  question* f*How do tr e e s  help 
c o n tro l the ’’ru n -o ff '1 o f ra inw ater? ,f
The problem ,THow does stream p o llu tio n  a ffe c t f is h ? ” i s  
introduced and solved by the  following experiment*
Three g o ld fish  of exac tly  the  same s is e  are obtained , Equal 
amounts o f  w ater from the same source are p laced in  th ree  sm all f is h  
bowls* Two tab le  spoonsful o f clay  s o i l  i s  added to  one bowl and 
s t i r e d  u n t i l  i t  i s  w ell mixed w ith the water* Two ta b le  spoonsful 
o f ashes are  s t i r e d  in to  a no t i e r  bowl* Water in  the  th ird  bowl 
remains d e a r  to  serve as a con tro l fo r die experiment. One f is h
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i s  p laced  in  each bowl* th e  bowls a re  p laced s ide  by old© near 
the  window, but not in  d ire c t  sunlight* P up ils take tu rn s  and 
watch the  f i s h  throughout the  school day* All movements and 
re a c tio n s  o f the f i s h  are c a re fu lly  recorded* Pupils then writ® 
t h e i r  conclusions to  th e  problem* "Hois does stream  p o llu tio n  
a f fe c t  f id i? "
The study  o f  t h i s  problem i s  concluded w ith  the  film  
Realm o f  the Wild* This i s  a b e au tifu l co lor film* running 
tw enty-five m inutes, showing the re la tio n sh ip  between fo re s ts  
and w ild life .
Test
1* Explain what i s  meant by the  statem ent “Forests are 
p ro te c to rs  o f resources*11
2* How i s  the underground water supply maintained?
3 , Name the th re e  la y e rs  o f  m a te ria ls  found in  the 
fo re s t  floor# Toll what each i s  composed of*
4* Exp la in  how the  w ater supply of a town may b® a ffec ted  
by th e  c le a rin g  of land  m iles away,
5, State one reason why game animals are le s s  p le n t i fu l  
now than in  former times#
6m How does s o i l  e rosion  a f fe c t  f ish  in  a stream?
Selected  re fa re  nee a fo r  Problem II#
Educational Serv ice , The F o rest: A Resource, A P ro tec to r
of Resources, N ashv ille ,  " 'K aS sseet S ta te  of Tennessee 
Department o f  Conservation, undated, mimeographed*
S o il Conservation S erv ice , Yquth Can Help Conserve Tfesqg.
SaU* M a s>  H sgSB & t M M ilfe*  f t l t t ,  Washington, 
a* G*t u, 3* Department o f A gricu ltu re , undated*
T i j^ e t t ,  Jarass 3*, Paths to  C o n so la tio n * Bostons 33. 0*
Heath and Company, X937.
a .  3 . R ational Park 3 .rv io « , ZyUjM : lEftUfl* & g  §S&£Z S i 
4nd.ang.rod .merlean W ild life .  New Yorks The Macmillan 
Con^any, 1942*
Younger, Frank B ., Oijr P lan t AaMal Kel/&bara8 
Conservation. Appleton, Wisconsin? 0 . G* Kelson 
Publish ing  Company, 1929.
Problem I I I .  How to  id e n tify  t r e e s .
P up ils  a re  given some o f the  fundamentals o f tre e  id e n tif ic a t io n
and tra in e d  in  th e  use of t r e e  guides* They are expected to  be able
to  recognize t r e e s  on the campus and v ic in i ty  a t  the  completion of
t h i s  study. Host o f  th e  study i s  c a rried  on ou tside  the classroom*
The A llow ing o u tlin e  serves only a s  aid  to  the study of
t r e e s  and i s  supplemented with a good t r e e  guide*
O utline fo r  t r e e  study
C onifers.
Cone b e a re rs , w ith  needle o r  s c a le - lik e  loaves. Also 
c a lle d  softwoods o r evergreens. Most of them have s o f t ­
wood and do not shed a l l  t h e i r  leaves in  the f a l l .  The 
cypress i s  a c o n ife r  th a t sheds I t s  leave® in  th e  fa l l*








Leaves hav© n e tted  veins and expanded blades* Also 
ca lle d  hardwoods*
Leaves
Kinds
Simple*—blades n o t divided*.
Coapound—blades d ivided in to  separa te  p a rts  ca lled  
le a f le ts *
Arrangement on stems
Opposite—two leaves a t  th e  same p lace on opposite 
sides of the  stem*
A lternate—only one l e a f  a t  the same p lace on the 
stem*
Kargin
e n ti r e





lin e a r
lan ceo la te
oblong
cordate
d e lto id




box e ld e r 
a lte rn a te  
hickory 
pecan 




















sassa fra s .
A c tiv itie s
A t r i p  i s  made to  some convenient place to  see as many 
d if fe re n t  kind o f t r e e s  as possible* lea v es , b a rk , seeds, 
and shape o f each i s  observed and recorded w ith the name o f the  
tree*  C h a ra c te r is tic s  and arrangement o f leaves are  of 
p a r t ic u la r  importance* Leaves and seeds are  c o llec ted  for fu tu re  
use.
Pupils sake ink p r in ts  and blue p r in ts  from some of th e  
leaves c o lle c te d  and mount o thers in  th e i r  notebooks* They draw 
leaves and seeds in  notebooks* The seeds co llec ted  are placed 
in  cellophane bags and mounted on la rg e  pieces o f  carboard to  
d isp lay  in  the room*
Teat
1 . What i s  the  d ifference  between co n ife rs  and b road lsaf 
tre e s?
2. Draw a simple leaf*
3. Draw a compound l e a f .
4* Show by diagram the d iffe ren ce  between opposite and 
a lte rn a te  arrangorient o f  leaves*
5* When the w ritte n  t e s t  i s  completed the c lass goes
ou tside  fo r  the f in a l  question  which i s  to t e s t  th e i r  
a b i l i ty  to  recognize t r e e s .  The teacher po in ts out a 
t r e e ,  pup ils w rite  the ram® o f  i t  on a s l ip  o f paper
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and give i t  to  the  teacher who checks i t  and re c o i ls  
the grade a t once* This procedure continues u n t i l  
f i f te e n  tre e s  have been checked*
S elected  references fo r  Problem I I I ,
Brown, G la ir  A ,, L ouisiana Trees and Shrubs* Baton Roug®, 
L ouisiana: L ouisiana F orestry  Commission, 1945*
Coker, W, C*, and H* It* T otten , Trees of, the Southeastern 
S ta te s , Chapel H i l l ,  North C arolina: U niversity  o f North
C arolina F rees , 1946.
Comstock, Anna B otsford , Handbook o f Nature-Stu&v. Ith aca ,
New York: Comstock Publish ing  Company, 1941*
Green, C harlo tte  H ilton , Trees o f  the  South* Chapel H il l ,
North Carolina* U niversity  o f North Carolina P ress , 1939*
H ayes, Ralph W,, Trees and F orests of Louisiana* Baton 
Rouge, L ou isian a: Bureau o fB d u ca tlo n a l M ateria ls, S t a t i s t i c s ,
and R esearch , Louisiana S ta te  U n iversity , 1945*
Viest, Rdman and W illiam S, Arnold, The Native Trees o f  F lo rida* 
G a in esv ille , Florida* U niversity  o f  F lo rid a  P ress , 194&*
P rob lm  I?* What p ra c tic e s  are  used in  fo re s t  management?
The f i lm , Guardians o f th® WHd, i s  used to  introduce th is
problem. This eleven minute f ilm  i s  a d e ta ile d  summary o f the
work o f  a fo re s t  ranger in  managing fo re s ts*  I t  i s  w e ll w ith in
the a b i l i ty  range of sixth-grad© pupils*
A fter th e  film  has been presented and d iscussed th e  following
o u tlin e  I s  d is t r ib u te d  to each d a s s  inember and explained in  d e ta i l
so th a t  ch ild ren  w i l l  have some understanding of the p rin c ip le s
in v o lv e d  i n  tim ber management before going on a f i e ld  t r i p .
O utline  on timber management^
V*hy fo res tlan d s  should be managed*
1# to  m aintain a renewable n a tu ra l resource*
2* To xs&intaln g a in fu l employment and s ta b le  communities* 
% To perm it ad d itio n a l cash income on an annual basis*
4* To prevent lo s s  o f  incase from woodlands which can bo 
laade to  produce higher annual yields*
Good management p rac tic e s  
1* S e lec tive  harvesting
a* Cut p o le s , p i l in g ,  and sawlogs f i r s t ,  then  
pulpwood from low grade sm aller t r e e s ,  
b* Cut crooked, d iseased , and damaged trees*  
c* Cut fb l ly  developed, mature trees*
d« Cut t r e e s  with la rg e  spreading limbs over most o f
th e  trunk ,
2* Cut s tu n ts  low and go high in to  the tops*
3* I f  you own only a small vroodlot cut the tre e s  y o u rse lf,
,4* Donft  cut young t h r i f t y  growing tree s*
5* Never s e l l  more than one h a lf  o f the  volume o f your
tim ber stand*
6* Always s e l l  t o  th e  h ighest bidder*
7* Always s e l l  by w ritte n  contract*
3« $h©n se lec tin g  seed t r e e s  to  leav e , always se le c t the 
healthy  ones w ith  good tops*
6 Adapted frcm A lb e it A, L e g e tt and M eredith  0 . S ta rk , Step; 
iii Timber Manageiaent (Jack so n , M is s is s ip p i :  M is s is s ip p i  F o re s try
Commission, 1 9 4 8 ), pp . 3 -5 ,
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9* P lan t t r e e s  on poor h i l l  to p s , steep  h i l l  s id e s , 
and o th er lands not su ited  to  c u ltiv a tio n  o r 
pastures*
10* Keep fir© out*
a** Plow f i r e  lanes around and through the  fo res t#  
b* Keep f i r e  f ig h tin g  equipment convenient* 
c* Know where to  c a l l  fo r help  in  case of a f i r e  
g e ts  s ta rted *
A c t iv it ie s
Pie Id t r i p * The t r i p  fo r  th i s  problem i s  a f u l l  ha lf-day  
in  le n g th  and must be c a r e fu lly  planned according to th e  “d ire c tio n s  
fo r  p lanning f ie ld  t r i p s 11 * A sp e c ia l is t  in  fo re s try  i s  e s se n tia l  
for a successful tr ip *  One may be secured from the  n ea res t U* 3# 
Forest Service O ffice or S ta te  Forest Service#
Only a 'Bell managed fo re s t  i s  v isited*  The purpose i s  to  
shoe th e  c la ss  how good management i s  c a rr ie d  on and i t s  resu lts*
’Die fo r e s te r  e x p la in s  the  p o in ts  mentioned in  the o u tlin e  and 
p u p ils  stud y those th a t ar© found* The problem* “how i s  standing 
tim ber m easured?” i s  worked out according to  the  following plans 
O ne-quarter acre of la n d , contain ing  a good stand o f  tim ber i s  
Measured o f f  w ith a tape* The tre e s  on the p lo t are counted and 
th e  number o f  each spocies i s  recorded# Th© diam eter o f each 
tre e  i s  measured and i t 3 height estim ated by using a “tree -s tick * #  
The volume i s  then  found fcy using a !rlo g -so a le “# Pupils le a rn  
th a t volume given in  th© “log -sca lo"  .is in  board f e e t ,  no t cubic
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f e e t ,  and th a t  tim ber i s  generally  sold, by the  board foot* The 
t o t a l  volume o f  each species i s  determined and added to  g e t th© 
t o t a l  fo r  the  plot* The p r ic e  o f tins d if fe re n t  species i s  obtained 
aid t o t a l  v^Lue o f  th e  tim ber i s  calculated*
Hots to  grow a good grade of tim ber, i s  p resented  as a 
problem to  the class*  th e  fo ra s te r  p o in ts  out t re e s  th a t  w i l l  
produce number one logs and those th a t  m i l  not* He then  shows 
the p u p ils  how good c u ttin g  and th inn ing  p ra c tic e s  lead  to  the  
production  of high q u a lity  timber*
The next day a review o f the  t r i p  i s  held and pup ils 
t r a n s fe r  th e i r  f ie ld  no tes to  permanent notebooks*
P upils a re  asked to  f in d  in fo  m otion  concerning th e  work o f 
th e  U* 3* F brest dor v ice and tbs S ta te  Forest Service* A 
map i s  prepared  showing th e  N ational Forests in  th© sta te*  A 
l e t t e r  i s  w ritte n  to  th e  S ta te  F orest Service to  f in d  out hoe 
many acres o f  fo re s t  lands in  th e  s t a t e ,  how many aonas are 
under s c ie n t i f i c  management, and th© estim ated value of standing 
tim b er in  the  s ta te *
Test
1 . Give th ree  reasons why fo re s ts  should b© properly  
managed*
2* Give f iv e  good management p rac tices*
3* What types o f t re e s  should b® cut f i r s t ?
4* What type o f  t r e e s  should be l e f t  fo r  seed?
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5* What p recau tions so?® used to keep down f ire ?
6 . What kind o f  land  should be p lan ted  in  tree s?
S elec ted  reference fo r  Problem IV,
American Pbrest Products In d u s tr ie s , Forests* T heir 
fee  m d  ftm gervation. Washington, D. C. t American 
F orests Products indie t r i e s ,  undated.
S l l i o i t ,  Charles H ., Cm^eyvation o£ American Be sources. 
Atlanta* Turner E. Smith and Company, 1940.
Evans, E vere tt F ,, p up il Aj&lYlbie®. in  Fore_s&y. College 
S ta tio n , Texas* Texas F o rest Serv ice , A* and M. College, 
1947.
L eg e tt,  A lbert A. and M eredith 0* S ta rk , Steps in  Timber 
Uma&smn t. Jackson, M ississippi* M ississipp i Forestry  
Commission, 1948.
U. 3 . Forest S erv ice , Ranger ^ t t o t l c . Washington, D. C.s 
F orest S erv ice , 0 . S . Department o f A gricu ltu re , 19h$*
Culmination
An as s ta b ly  program i s  planned, which includes the  p la y le t , 
A ll Aboard The F o res try  S p ec ia l. W ritten in v ita tio n s  a re  sen t to  
p a re n ts , fo re s te r s ,  landowners, and businessmen, in v itin g  them to  
th e  program. A ll m a te ria ls  co llec ted  are placed on d isp lay  in  the  
auditorium* A p a rt  o f the program I s an explanation  of th® a r t ic le s  
on e x h ib i t .  Recognition i s  given any in d iv id u a l o r  business in  th® 
community th a t  has con tribu ted  to  th© success of th© u n it .  This 
would include  the  manager o f  th e  sawmill and the fo re s te r .
Evaluation
The t e s te  given throughout the u n it  have ©v&luatod fa c tu a l 
in fo r m a t io n  acquired by the p u p ils . Some o f  the questions have 
been d irec te d  toward the evaluation  o f a b i l i ty  to  apply p rin c ip le s
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to  now s i tu a t io n s .  The f in a l  ©valuation i s  concernedw ith 
a t t i tu d e s  developed* A ttitudes are g en era lly  b est evaluated 
by observation , how ever ,  teacher-mad© te s ts  have some value 
in  th i s  connection* The follow ing type of t e s t  i s  used fo r  
t h i s  purpose.
Mark th e  one sta tem en t out o f  the following five  th a t  
b e s t  describes your view on the problem o f fo re s t  conservation.
1* We should use fewer wood products and thus save our 
f b r e s ts .
2* fb r e s t  conservation i s  la rg e ly  a  m a tte r  o f  p re v e n tin g  
waste a t  saw m ills,
3 . Timber should be cu t in  a way th a t  w i l l  prem it land 
to  produce a continuous supply.
4 . Timber should be c u t only  on prively-owned land*
5 . A ll fo re s ts  should b© in  public  ownership*
smjotmApHT jo e  sixtr- ^ abk tout oh forests
I . FOR TEACHERS
Allen, Shirley W., An In tro d u c tio n  ftafflKlQWV Ph,E&fttra> Hew Yorks 
McGraw H ill  Book Company, 1938*
Beard, Ward P ., Tea chin/; Conservation. Washington, £* C,s American 
F o restry  A ssocia tion , 1948*
Biown, C la ir  A ., L ouisiana Trees and Shrubs. Baton Rouge, L ouisiana*  
Louisiana Forestry  Commission, 1945*
Comstock, Anna Bobsford, Handbook of Naturo~3bucfr/. I th a c a ,  Hew Xorki 
Comstock Publishing Company, 1941*
165
Coker, W. C. and H» a , T o tten , Trees o f th e  Southeastern S ta te s , 
Chapel H i l l ,  North C arolinai U niversity  o f North C arolira  
P re ss , 1937 ,
Holteook, Stewart a ., Bgg&ag &  %a.4sa.» i&& SteK  3l  AasAgSft 
.loreat Flrea, Sen loritt The M oaillan Company, 1 9 4 3*
K eele r, H a rr ie t L „  0u£ f e t iv e  t r e e s .  Sot York* Charles 
S c r ib n e r 's  Sons* 1934*
Lord, R u sse ll, F orest O u tline . Washington# D* C»t F o re s t  S e rv ic e  
B* 3* Department of A gricu ltu re , 1940%
Tan DersaL, W illiam R ,, The £3&> M S . I M i S t  &S§ 2§£*
Sen York: Oxford U niversity  P ress , 1943*
Vance# Rupert B*, John J§* Ivey J r* , and S a r je r ie  ft* Bond,
S aa lo rin a  th e  South, Chapel H ill#  Worth Carolina: the 
Chi v a rs ity  o f  North Carolina F rees, 1949%
B . O ther P u b lica tio n s
American Forest Products In d u s tr ie s , frsfta for, tomorrow> Washington, 
Washington, D* G*: American Forest Products In d u s tr ie s , I n c . ,  
undated, free*
B ruere, Martha B*, What Forests Give. Washington, B* C .i Forest 
S erv ice , U. S. Department o f  A gricu ltu re , 1946.
Evans, Svaretb F*, P up il A c tiv itie s  in  F orestry . College S ta tio n , 
Texas: Texas Forest Serv ice, A* & E* College, 1947%
. F orestry  fo r  Teachers. College S ta tio n , Texas* 
Texas Forest se rv ic e , A. & H* College, 1947*
Huddleston, Idolene and Tennie deJarnett® , Forest C onserm tto l 
Program M a te ria l. Brookhaven, Georgia* F if th  D is tr ic t  
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A* Books
Brown, C la ir  A*, L ouisiana Trass and Shrubs* Baton Rouge, Louisiana® 
Louisiana ffcrfcstry Commission, 1945*
Coker, W, c* and H* R* T o tten , Trees o f  th e  S ou theastern  S ta te s * 
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P re ss , 1937*
SU L iott, C harles N ., C onservation o f American R esources* Atlanta® 
Turner E* Smith and Company, 1940*
Green, C harlo tte  H ilto n , Trees o f  the South* Chapel MILL, North 
Carolina® Th© U n iv e rs ity  o f North C arolina P ress , 1939*
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The l i t e r a tu r e  reviewed in  the e a rly  p a rt o f  t h i s  s tu d y  
in d ic a te d  a close re la tio n sh ip  between the advancement o f  sc ien ce  
education a t  the elem entaiy-school le v e l and th e  ap p lica tio n  of 
the  s c ie n t i f i c  inethod to  in stru c tio n *  Science occupied a very 
minor p lace in  the  elementary curriculum  u n t i l  a s a tis fa c to ry  
means of teaching  i t  had been devised and the value o f i t s  method, 
to  so c ie ty , recognised*
In  tra c in g  the  development o f th e  s c ie n t i f ic  method i t  was 
found th a t  some of the e a r ly  European educators made c e r ta in  
contributions* Rousseau applied  a basic  p r in c ip le  o f  the 
s c ie n t i f ic  method to  the  teaching o f science by having h is  pup ils  
d iscover fa c ts  through t h e i r  own e ffo rts*  One o f h is primary 
ob jec tiv es  in  teaching science was to have c h ild re n  d is c o v e r  f a c ts .  
P esta lo zz i s tre sse d  the importance o f observation a s  a  means o f 
acquiring in form ation . In  teaching  h is  p u p ils  to  observe 
accura te ly  and record inform ation thus obtained, he brought c e rta in  
aspects o f the s c ie n t i f ic  method in to  use, Herbert considered 
education i t s e l f  a sc ien ce . In  an attem pt to  place a l l  educational 
method on a s c ie n t i f ic  b a s is , he developed th e  ,rfo m n l-s te p s” in  
in s tru c t io n .
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the concept ox' applying th e  s c ie n t i f ic  method to  
in s t r u c t io n  was f i r s t  brought to America by Sheldon and l a t e r  
by th e  McMur rys* The method was fu r th e r  developed and promoted 
by Dewey and K ilp a tiic k . As i t  developed* a d e f in i te  p lace and 
purpose o f  science i n  th e  elem entary schools was established*
The r i s e  o f  the resources education movement cam© about 
a s  a r e s u l t  o f th e  rap id  dep le tion  of America1© resources* A 
rev iew  o f  recen t l i t e r a tu r e  shows th a t many schools throughout 
th e  South in c lude  education  fo r  wise use of resources in  the  
curriculum * The conservation o f n a tu ra l resources depends upon 
a knowledge o f  sc ien ce . Many a u th o r itie s  agree* therefore*  th a t  
th e  most s a tis fa c to ry  p lace fo r  th is  type o f  tra in in g  i s  in  the 
s c ie n c e  c la sses  and th a t i t  should begin as soon as a ch ild  en te rs  
s c h o o l .  A uthorities suggest th a t  i t  3hould no t be taught as a 
separate  subject* but through the  us© of u n its  in te g ra te d  w ith  
science.
The u n its  develop© d in  t i l ls  study i l l u s t r a t e  how conservation 
o f  n a tu ra l resources may be taught in  th e  elementary science classes* 
They were based on a th ree -fo ld  purposes f i r s t*  th a t th e  pupils 
le a rn  some o f  the fa c ts  p e rta in in g  to  p lan t and animal l ife *  soil* 
water* and o th e r fa c to rs  related, to  the resource studied) second* 
th a t they develop the  a b i l i ty  to  use the s c ie n t i f ic  method in  
solving problems o f so c ia l  s ig n ifican ce) and th ird*  th a t they 
become aware of th e i r  r e s p o n s ib ili t ie s  in  the conservation of 
n a tu ra l resources. By studying resources* as s o ils  or fo rests*
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s o c ia l  problems are  brought up f o r  consideration# As th e  study 
develops* th© f a c ts  of science a re  learned* The necessary  
experim ents and observ a tio n s  involved i n  th© study  provide 
experiences in  u s in g  th e  s c i e n t i f i c  iisethod* In  seeing reso u rces  
as th e y  r e l a t e  to  everyday l i f e ,  p u p ils  become aware o f th e  
im portance of co n se rv a tio n , and t h e i r  r e s p o n s ib i l i t ie s  in  i t s  
promotion*
By using  such u n i ts  th e  e n t i r e  elem entary  sc ience program, 
may be based on lo c a l  resources*  This p ra c t ic e  has produced 
d e s ira b le  r e s u l t s  in  a number o f  schools* I t  i s  recoriuaeaded as 
a  m ost econ om ica l nay o f  te a c h in g  science a t  th e  e leaenfcary-school 
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